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Environmental and Safety Engineering Staff 

Ford Motor Company 

Mr. Pete Quackenbush 
Waste Management Division 

Suite 608 

15201 Century Drive 

Dearborn, Michigan 48120 

May 19, 1989 

Michigan Department of Natural Resources 

P.O. Box 30028 
Lansing, Michigan 48909 

Subject: Ford Allen Park Clay Mine Landfill 
EPA ID No. MID 980568711 

Dear Mr. Quackenbush: 

As required in Part III Section C.l.b of the subject facility operating 

license, enclosed please find the PRELIMINARY CONSTRUCTION CERTIFICATION 

REPORT dated October 27, 1988. This report documents that Section V of the 

Construction Quality Assurance Plan was followed during the removal of water 

from the cell base. 

Also enclosed for your approval is the plan for the TEST FILL CONSTRUCTION 

PROCEDURE as required in Part III Section C.l.c. of the subject facility 

operating license. This plan will demonstrate that the liner design can be 

constructed and ~ill perform in accordance with the approved plans. 

Should you have any questions regarding this matter, please contact f!r. 

David Miller of this Office at 313/322-0700. 

DSM 

cc: Ardys Bennett 

Yours truly, 

.:. "~; ~ . av.J./_'--------
rome S. Amber 

~ incipal Staff Engineer 
Stationary Source Environmental 

Control Office 
313/322-4646 





Allen Park Clay Mine Landfill 
Hazardous Cell II - Preliminary Construction 

Certification Report 
October 27, 1988 

In accordance with Part III, Section C.l.b. of the operating 
permit, the following information documents that the 
procedures stipulated in Section V.A.l.b. of the CQA plan were 
followed to this date. 

The over-excavated area of Cell II was dewatered and brown 
clay fill was placed on the bottom of the cell between May 18 
and May 28, 1987. A four-inch gas pump was used in the 
dewatering process and the clay fill was brought in by trucks 
from the I-696 Road excavation. The sidewalls of the cell 
were initially groomed with a Caterpillar D-7 bulldozer and a 
D-6 and D-8 bulldozers were brought in to move the clay into 
the cell bottom. The water elevation was maintained at 560 
feet msl, while clay fill was used to surcharge the soft 
sediments towards the low point in the cell bottom. A 
Caterpillar 225 backhoe was used in the southwesterly portion 
of the cell to pull the wet sediments from the surcharging 
operation. These sediments were casts to higher ground and 
spread by a D-6 bulldozer for drying. 

By May 28, 1987, the two bulldozers and the backhoe had 
completed the cleanup of cell bottom and placement of clay. 
No compaction tests were done at this time. 

In mid-July, 1987, a temporary four-foot diameter sump was 
installed in the southwesterly area of the cell to facilitate 
and maintain pumping of stormwater in the cell bottom. 

On June 10 and 14, 1988, some preliminary testing and clay 
fill thickness verification was made in the bottom of Cell II. 
A grid was placed in this area and checks on compaction were 
made using an approximate Modified Proctor value. These 
results indicated the clay fill was compacted to between 85 to 
90 percent of the maximum dry density. These results are not 
acceptable and the clay fill will require removal and 
recompaction to proper density. No records of these tests 
were kept. Test holes were also made at these grid points 
that indicates 1.2 to 3.5 feet of clay backfill was placed in 
the over-excavated area. 



Page Two 
Allen Park Clay Mine 
October 27, 1988 

Attached is a drawing showing the test points and a data sheet 

with coordinates of the grid locations, existing ground 
elevations (top of clay fill), cuts and fills (C-F) to design 
elevations, and cuts and elevations of the in situ clay 
bottom. Samples of the brown clay fill were also retested for 

classification,' grain size distribution, atterberg limits and 

Modified Proctor in a Neyer, Tiseo & Hindo, Ltd. report. 

The next phase will require recompacting the clay fill in 
small sections prior to the staged subgrade preparation. 

[) J of_. (3 tNJ--tlc I ?. £. 

Michigan Registered 
Professional Engineer No. 25593 



APCM - CELL 2 BOTTOM FILL CLAY 6/14/88 11:00 A.M. 

GROUND CUT-FILL CUT TO ELEV. OF 
NORTHING EASTING ELEV. TO DESIGN INSITU CLAY INSITU CLAY 

A 3452.9 7041.0 570.2 F 6.8 0.0 570.2 

B 3549.4 7059.6 567.1 F 0. 8 0.0 567.1 

c 3641.7 7078.0 563.5 c 1. 7 0.0 563.5 

D 3736.4 7,096.9 563.9 c 3.9 0.0 563.9 

E 3722.6 7003.6 561.1 c 0.1 2.0 559.1 

F 3668.0 6983.2' 561.0 F 1.0 2.0 559.0 

G 3569.8 6967.2 560.9 F 3.3 2.0 558.9 

H 3519.1 6855.8 568.1 c 1.8 0.0 568.1 

I 3475.6 6943.0 565.3 F 4.2 0.0 565.3 

J 3589.0 6880.2 562.6 F 2.1 3. 5 559.1 

K 3687.1 6913.7 561.0 F 1.3 2.5 558.5 

L 3786.4 6947.7 561.2 F 1.3 3.0 558.2 

M 3817.7 6854.6 563.1 F 0.9 3.0 560.1 

N 3708.0 6837.3 563.0 c 0.4 2.0 561.0 

0 3602.2 6820.1 567.1 c 2.1 3.0 564.1 

p 3663.2 6774.2 567.0 c 2.9 1.2 565.8 

Q 3775.8 6773.9 566.9 c 2.9 3.5 563.4 

WEATHER: HOT, 90 DEGREES FAHRENHEIT 
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Specification No. APCHL91-5 
July 29, 1991 

BID DOCiliiEIITS 
R.-\ZARDOUS WASTE DISPOSAL SITE • CEU. II 

ALLEN PARK ClAY KINE u.tll>FILL 
ALLEN PARK, MICHIGAN 

1. BIDDING INSTRUCTIORS 

A. Bidders shall submit their proposals on the Form of Proposal provided, and all required attachments, in duplicate. 
B. The following data shall be furnished by the Bidder, on each page of the Proposal: 

1. Name of Bidder 
2. Proposal Number 
3. Date of Proposal 

C. Each copy of the Proposal shall be signed (including title) by the Bidder. 

D. Bids shall be submitted co~lete with a lump sua price and breakdown prices as indicated on the Form Of Proposal. 

E. Bidder shall utilize unionized tradesmen in performing the Work described in this Specification. 

F. The Bidder shall include with his Proposal an Equipment And Composite Labor Rate schedule which will be utilized for llork beyond the scope of this Specification and not covered by Contract Unit Prices. All Work considered co be beyond the scope of this Specification muse be authorized by Ford prior to the commencement of the Work. 
G. Bidder shall include in his Proposal a co~lete list of proposed Subcontractors, indicating what service each will provide. The Purchaser reserves the right to reject any or all of the proposed Sub-contractors prior to award of Contract. The u.e of ainority subcontractors is stronaly encouraged for all Work parfo~d at the Allen Park Clay KiDa Laadfill. 

H. Bidder shall include in his Proposal a schedule indicating the timing and duration of all activities included in Specification APCHL91·5. The acMdule abould indicate a c~letion date for the installation of tbe priauy clay liner of DO later than Rovuber 22, 1991. Work shall be auap.111ded at that point ADd re-d 011 or about Kay 4, 1992. 

I. No oral agreement• or conversations with any officer, agent or employee of the Ford Motor Coapany, either before or after the execution of the Contract, shall affect or modify the terse and obligations contained therein. 

J. If there are any itema required in addition to those apecified, it is intended that they be furnished by the successful Bidder, and such items shall be brought to the attention of the Purchaaer by the Bidder in his Proposal. 

P·l 



Specification No. APCML9l-5 
July 29, 1991 

1. BIDDING INSTRUCTIONS (cont'd) 

K. Should the Bidder find any discrepancies in or omissions from tho Specification and/or drawings, or be in doubt as co their meaning, he shall notify the Engineer, who will, if required, send written instructions to all Bidders. 

L. Bidders may visit the site (by appointment with Ford) to become thoroughly familiar vith all conditions of the proposed York. 
M. It is understood and agreed that the Bidder has, by careful examination, fully satisfied himself as to the nature of the York, the location of the York, the conformation and character of the ground, the character, quality, and quantity of the materials required, the kind of equipment and facilities needed, the general and local conditions, and all other matters vhich can, in any way, affect the York under this Contract both preliminary to and during the prosecution of the York. 

N. York under this Specification shall be subject to approval of the Engineer, who shall determine the quality, acceptability, and fitness of each kind of York and material furnished hereunder and who shall decide all questions which may arise as to the fulfillment of the requirements of this Specification and the order of precedence of the various parts of·ihe York. His decision shall be final. 

0. Cell II is being constructed as a hazardous wasta cell pursuant to Act 641 of the Public Acts of 1978, aa amended, of the Michigan Compiled Laws and known as the hazardous waste management act. The requirements of all applicable Federal, State, and Local regulatory codes shall be met and shall govern over any specific requirement of this Specification where a conflict or ambiguity exists unless this Specification is more stringent. It shall be the Contractors responsibility to obtain copies of, and be conversant with, such regulations. 

P. The Purchaser reserves the right to reject any or all bids. 

P·2 



Specification No. APCML91-5 
July 29, 1991 

2 . FORM OF PROPOSAL 

Name of Bidder ---------------------------
Address of Bidder 

City, State and Zip Code 

A. L&.alp Sua Price 

The undersigned proposes to provide all labor, materials, project management, supervision, equipment, and services necessary to complete the Phase I construction of Cell II in accordance vith Specification APCML91·5 dated July 29, 1991 for a lump swa price of: 

$--------------------~--B . Bid Breakdown 

1. Mobilization (Sect 3.3) 
B .l Subtot&l 

2. Excavation/Stockpile of Unsuitable Material 
B.2 Subtotal 

3. Secondary Clay Liner Construction (Sect 3.4 & 3.5) i. Cuta 

ii. Fill 
B.3 Subtot&l 

4. Artesian Water Collection/Removal System (Sect 3.6) a. Preparation Of Clay Surface 

b. Furnish & Install Sump, Pipe, Aggregate, Geotextile Pipe Wrap & Pump 

c. Furnish & Install Geonet/Geotextile 
B.4 Subtotal 

<By Others> 

Subtotal This Sheet (p. P-3) 

Bidd&r ________________________ _ 

Proposal No. ___________ __ 

Proposal Data ____________________ _ 

P-3 



Speeification No. APCML91·5 
July 29, 1991 

2. FORI!: OF PROPOSAL (eont'd) 

Carryover Previous Shear (p. P-3) 

5. Secondary FML Installation (Sect 3.7) 
a. Install Anchor Trenches 

i. Excavate 

ii. Backfill 

b. Furnish & Install 80 mil FML 
B.S Base Bid Subtotal 

6. Secondary Leachate Collection/Removal System (Sect 3.8) a. Furnish & Install Geonat/Gaotextile <By Otharsl 

d. Furnish & Install Collection Pipes, Sumps, 
Aggregate, and Geotextile Pipe Wrap 

f. Furnish & Install Pumps, Discharge 
Piping, Electrical Controla, Etc:. 

B.6 Base Bid Subtotal 

7. Primary Clay Liner Installation (Sect 3.9) 
B.7 Base Bid Subtotal 

8. Install Primery FML (Sect 3.8) 
a. Preparation of Clay Surface 

b. Install Anchor Trenches 
i. Excavate 

11. Backfill 

c. Furnish & Install 80 mil FML 
1.8 Base Bid Subtotal 

<By Others) 

Subtotal This Sheet (p. P·4) 

Bidder ________________________ __ 

Proposal No. ______________________ __ 

Propoaal Oat•·------------------------

P·4 



Specificacion No. APCML91-5 
July 29, 1991 

2 . FORK OF PROPOSAL ( cont:' d) 

Carryover Previous Sheec (p. P-4) 
9. Leachace Colleccion System (Sect 3.10) a. Furnish & Insca11 GeoneC/Geocaxci1e 

b. Insca11 Scuff scrips 

c. Furnish & Inscal1 Sand Leyar and Geocexcile Wrap. 

d. Furnish & Inscal1 Co11eccion Pipes, Aggregace, & Geocexcile Pipe Wrap 

e. Furnish & Install Manhole 

f. Furnish & Insca11 Pump, Discharge Piping, Sewer, Eleccrica1 Concrols, Cleanoucs, Ecc. 
B.9 Subtotal 

10. Surface Restoration (Sect 3.11) 
B.lO Subtotal 

11. Site Drainage 
B.ll Subtotal 

12. Construct: Permanent: 
Acceu Ramp 

B.l2 Subtotal 

13. Site Maintenance 
B.l3 Subtotal 

C!ly Ochers) 

Bid Breakdown Total • !teas B.l to B.l3 

Subtotal This Shaat (p. P·5) 

Bi~r-------------------------
Proposal No. ______________________ __ 

Proposal Date'-----------------------

P-S 



Specification No. APCML9l-S 
July 29, 1991 

2. FORM OF PROPOSAL ( cont' d) 

C. Preference will be given to Minority Contractor participation. This proposal includes minority involvement as joint venture or subcontractor as follows: 

Minority Participation ----' $ ________ __ 

Minority Participants: $ ___ _ 
$ ___ _ 

D. Unit Price Schedule 
The following Unit Prices shall be submitted by the Contractor and shall be applied to Work that is acldad or deleted from the Contract. These Unit Prices shall be complete and include all labor, material. supervision, fringe benefits, profit, overhead, taxes, insurance, and Contractor's handling fees. These rates shall be valid for the duration of the construction period. 

I tea Unie 

Gen Excavation & On·Site cy Stockpile Of Clay. 

Gen Excavation & On-Site cy Stockpile of Unsuitable Fill 
Material. 

Backhoe Excavation And On-site cy Stockpile Of Clay. 

Clay Placement and Compaction cy To Specification (Clay Removed 
From On-Site Stockpile Or 
Excavation) 

Clay Placement and Compaction ton To Specification (Off-Site Clay 
Supplied By Owner, Delivered To 
Cell II Site On Truck, And 
Unloadad At Location Selected By 
Contractor). 

Add!Deduet Amount: 

Bidder ________________________ __ 

Proposal No. ______________________ __ 

Proposal Oat••--------~-------------



Specification No. APCML91-S 
July 29, 1991 

2. FORK OF PROPOSAL (cont' d) 

D. Unit Price Schedule 

Receive Clay From Outside Supplier ton & Stockpile On-Site. 

Supply & Install Sand To ton Specification. 

Install HOPE Scuff Strip to fel Specification. 

Supply & Install Leachate Col· ft lection· Pipe, Stone, and Geotextile Pipe Wrap to Specification. 

Supply & Install Artesian Drain ft Pipe, Aggregate, and Geotextile Pipe Wrap to Specification (Trenching Not Included). 

Supply & Install Leachate Collection ea Manhole Complete To Specifications. 

Supply & Install 6 ft Precast ea Concrete Collection Sump Complete To Specifications. t 
Supply Leachate Collection Puap Per ea Specification Complete With Lifting Chain & Power Cable. 

Supply Secondary Leachate Collection ea Pump Per Specification Complete With Lifting Chain & Power Cable. 

Supply Artesian Collection Pump Per ea Specification Co~lete With Lifting Chain & Power Cable . 

Supply Stora Vater Dewatering ea Pump Per Specification 

Bidder ____________________ ___ 

Proposal No. ___________________ __ 

Proposal Date•------------

P·7 



Specification No. APCML91-5 
July 29, 1991 

2. FORM OF PllOPOSAL (eont'd) 

D. Unit Price Schedule 

Finish Grading fe2 

Vegetat:ive Cover Per fc2 
Specification (Including Topsoil). 

Supply Topsoil Per Specification. ton 

Supply 8• HOPE Pipe With 
Fittings (SDR ll) 

Supply 6" HOPE Pipe With 
Fittings (SOR 11) 

Supply 4" HOPE Pipe With 
Fittings (SOR ll) 

Supply 18" HOPE Riser Pipe 

E. Equipment and Composite Labor Rates 

ft 
ft 

ft 
ft 

ft 
ft 

ft 

____ Perf 
________ Non-Perf 

____ Perf 
____ Non-Perf 

____ Perf 
____ Non-Perf 

Contractor shall submit: with hia proposal an Equipaant and Composite Labor Rate schedule which ahall be applied to work which is added to or deleted from Contract work that is not covered by Contraet.unit prices. These rates shall be complete and includ& all applicable profit, overhead, taxee, insurance, and Contractor's handling fees. These rates shall be valid for the duration of the construction period. 

F. Subcontractors 
Attach list of all proposed Subcontractors to the Proposal. The use of llinority auheoutracton ia atrOII&lY eDCourasecl. for ell work perfonecl. at the AlleD Park Clay IUD& Lalldfill. 

G. Time of Completion 
The Colltractor proposes to complete all Work described in 
Specification APCHL91·5 dated July 29, 1991 in calendar days froa the time Purchaser gives notice to proceed to the Bidder. A schedule of the Contractor's activities shall be submitted with thia proposal. 

Bidder ________ ~----------------
Proposal No. ______________________ __ 

Proposal Date'-----------------------

P·S 



Specification No. APCML91·5 
July 29, 1991 

2. FORK OF PROPOSAL (eont'd) 

H. Adden.U 
The Bidder acknowledges the following Adden.U covering revisions to the Specifications, and the cost, if any, of such revisions has been included in the price herein being quoted: 

Addendum No ......................................... _ Dated ................................................. __.. 
Addendum No ............................................. Dated ..................................................... .... 

I. Bids to Remain Firm 
This proposal shall remain firm for ~~~~--~~--~~~--~----~ calen.Ur days (Saturdays, Sundays and Holidays included) from the date hereof. 

Naaa of Bidder 

BY .................................................. ~~ ................................................................. -Titla 

Dated tha .................................... day of .................................................... .... 
Telephone Number: 

Bidder _______________________ __ 

Proposal No ......................................... --

Proposal Data'--------------------

P·9 
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Heading Pages Heading Pages 
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PLANT ENGINEERING OFFICE FORD MOTOR COMPANY 

muaNA1'IO!i BY OW!IER (55) 
!be OWner ~~~q termiJI&te this contract at aey time, at the Owner's discrstiOII, b7 the giving ot V!'i.ttea DCtice 4elivere4 to the Contractor, or seat b)' registered mail to the Contractor at least five (5) ~ prtor to the effective 4ate ot termillation specit'iec! ill such DDt ice. ld'ter receipt ot 110t1ce ot ter'll1uat1oa the CODtractor shall termillate all work UD!er the c011trac:t on the 4ate specit'ied iD such notice Cld. shall (l) terli1Date all o:rders Cld. IUbccmt:rac:ts chargeable to the perto~c:e 011 this colltraet, vtlich ~ be ter'lliuated Without costa; (2) termillate Cld. .. ttle, subJect to appronJ. ot OWner, other o:rden Cld. subc011t:rac:ts vtlere the coet ot settl~ Yill be lese thaD costs vtlich would be illc:urn4 vere such o:rders Cld. subcOIIt:rac:ts to be c0111pleted; IIZI4 ( 3) traz~~ter to Owner, ill accor48zlce V1 th OWner • s 41rectioDI, all ~~aterials, supplies, work ill process, tacili ties, equi~t, .c:hiller,y or tools acquire4 b7 the Contractor ill cona,ect1on Vi th the pertoZ'IIIIACe hereof &114 tor vtlich the Ccmtractor is reiabuned her"elmller, &114 .all pllllll, draviqs, workill& 4raVillss, sketches, spec1t1cationl &114 izltoZ"JatiOD tor use ill CODDection thereWith. !be CODt:rac:tor sball., it' 41recte4 b7 the Owner &114 to the uteDt stated ill the •otice ot 'l'el"'liil&ti011, do such work u IU1' be aeeeesar,y to preserve the work ill progresa IIZI4 to protect -terial, plmt d equipllellt 011 the work or ill trlllll1 t thereto • 

Upon termillation ot this contract ill accordance henvith aZI4 upon c0111pl1111ce by the Contractor With the prortaiODS ot the precec!ia,g peracraph, ill 1117 cue other thaD tor breach ot thia coatnc:t &riaia& tra1a fault ot the Contractor, the Owner shall ~ the C011tnc:tor ill d.ischarge ot all obl1gat10DI UD!er thil contract Without 4uplic:ati011 aZI4 Olll,T tor (a) auch portion ot the work u the C011tractor 1114 hia SubcODtracton aball. have cCIIIpleted, plus (b) the coat to the Contractor ot ll&teri&l.l vtlich have been 4elivere4 to the plazst Ute ot the Owner up to the effective 4ate ot tenlia&ti011, plus (c) the coat to the CoDtractor ot ~~ateri&ll to be used 111 perton.z~ce ot thia contract tor vtlich boD& tid.e, irrrrocable o:r4en . have 'been placed b7 the Coil tractor prior to the effective 4ate ot temiuti011 vtlich have DOt been tenlill&te4 &114 aetUe4 hereUD!er, provided. that IUCh ll&teri&ll are 4el1vere4 to the Owner Yithill a reU• OD&ble J)ftio4 atter the etrective date ot termiJI&tioll, plua (4) the coat to the Contractor ot teraiuatill,!t aZI4 settling o:rden aZI4 aubCOiltracta ill ac~or4&11c:e With thia proT111011, u;,. plus (e) the cos't to the C011tractor ot ·CC11pl71a& With the Owner • 1 41rectioDI relative to the preaervati011 ot the work ill procresa IIZI4 the protection ot ll&terials, pl..aa.t &114 equi.-ent 011 the work or ill trm~it thereto. 'rbe ~ to be ~ tor 1117 such c:oapl.ete4 portion ot the work shall be ill the proport1011 that the cOIIIpleted portioD. ot the work bean to the ezatire work proT14ecl tor ill this Coatnc:t. Upon .zq sw:lr ter111uati011, •coat to the Ccmtractor" u used hereill ahall illc:llaie tiel4 aZI4 s- office ezpellle 41rectl7 applicable to the CODtract IIZI4 DOt othervile re:laburled. hereuader; 'baveYer, the Owner ahall be Ullder 110 obligation to ~ the Colltractor tor cticipated protit 011 ur:r portion ot the work llOt CCIIplete4. 'rhe Olnler ahall be llllder liD obligatiOII to cOiipelllate the Ccmtrac:tor UD4er the pro-riaiona ot this section it' the COiltract ia temillated. becauae ot the Contractor'• bruc:h ot COiltract. '1'he •- ot all -t• pq&hle 1llldu- thia proviaion, plus the s- ot all -t• previously p&14 'IIDdar th1a COiltract ahall ill 110 evesrt. exceed. the total ccmtract ._. Such coats and expeDSes shall be sub,ject to au~it ·oy the 0\nler. 

3645 . Pll6£ 23 
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PLANT ENGINEERING OFFICE - . '~, -:;~~ 
~ ~ ~~ ' MANUFACTURING STAFF FORD MOTOR COMPANY 

A96£S I THROUGH$.!::. 

IJZ!' IBU!OIS ( l) 
!be Ccatr&ct Doc:'-nta CCIZIIIi&t of tile Ace nt, tbe Cleneml CCZidi 1::1.011111 

the DnVinp &1:14 Specifie&tiCIZIII, and &U IIOdi!icatiODII thereof 1.ncorporatK in the documents before tbeir t~DCUticn. 

'!'!be OV!ler ia Ford Motor Ccqpen;r, a Delavare Corporation ha'V'ins ita . office at 'l:ba Aaarie&l) Bead, Dean!OZ"D, M1chipn. ltxcept u otlllirvile apecificall.:r prcrnded, all •tten pe:rta'n'n& to the vork required IIZIIler thia ccntract Vill 'be ll&nd.led for &1:14 an behalf of the Olnler 'b7 the DireCtor of tbe owner• a Plant Encineerin& Office or 'b;r IUCh repre•entativel thereof u a:r frca t.1llle to tiae be dedill&ted 'b;r aa1d DireCtor. . 
· 

'!be Re•1dent-Enpl'!ftr ia the r.pre~~ntati"Ve of tbe Director of the Ower'• Plant Eng:lnnrin& .Office or 11 tbe Plant Bng:lneer of aD;r !ranch Plant to vhca the Director hal del.epted authcr1't7 in tbe c0111trw:ticn of the vcrk. 1n addition to thoae •tten elaevhere expreael;r or 'b;r illlplicatiCID delepted to lliA, the Resident-Eng:! nnr 1bal.l. bave tile au'thori. 1:7: 
(a) in cue of -rsenc:r or u:l.pney, to require, 'b7 written order onl.;r, &l.teratiCIDI in, a441t1CIZIII to, or deductiCIZIII frca tbe vork ahovn Clll tbe dranac• or de1cri'bed in tbe apecificatiCIDI; 
(b) to require llinor &l.teratiCIDI in the vork; 
(c) to interpret tbe CCilltract DraViDCB, SpecificatiCIDI &1:14 Bullet1na &1:14 to resolve all illcCillli&tenciea or Ul'bigldtiee tberein; 
(d) to qplif;r tbe Ccnt:r&ct Drav1DCB1 add expl.arJator;r infor-.tiCID a.:a.d tw:m.lh adl!itional. apecifie&tiCIZIII and draViac• caui•tent Vith tbe intent of the Contract DOC'-llta; 
(e) to deter'lline l:lcv the vork of tb11 cant:r&ct lhall be coordinated V1 th vork of other CCilltractore enppd aiJIW.taneOWil;r Clll tbia proJect, includin& the power to auspelld aD;r part of the vork, but not the vhole thereof; &1:14 

~-,tsLTilNGJII: 
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PLANT ENGINEERING OFFICE FORD MOTOR COMPANY 

(Continllft) D!P'IIITIOI'IS (l) 
( t) to take 1uch other steps ILDd. to exerc:iae IUCh otber or turtber authority v1 th respect to the Contract aa -Y t'::-CIII time to time be directed by the Director ot the OWner' a Plant Ensineering ottice. 

Such decisions as the Resident-Engineer may, tram time to time, make Vi th respect to questiona concerning the interpretation ~ the dn.Vi.ags and specitications or inconaistencies appea.ri.ag therein, SZll1 aa to the quality or t1 tness ~ -terials, equipment and vorlazan.ship, shall be final &l2d '!11nd1ng upon the parties hereto. 

The Inspectors an representatives ~ the Jlel14ent-EIIC1neer &Zid lhall pert'orlll auch duties and exercise auch authority aa _,. be anicned or delegated. to them by the Reaident-Ensineer. 

The Architect or Architect-Engineer, V!len empl~ by the OWer to prepare plans &Zid apeciticatiQDII tor the vork, may, it • ., authorized b;r the Owner, aaaign one or more ~ his representat1ws to be pre1ent at the site ot the vork, either on a tull-tiiDe cr part-tiM basis. Such repreaentat1ve cr repreaentativea 1hall render alich aaaiatance u ma:r be reqweated by the Resident-Engineer SZll1 shall pertom such other duties aa lliay by the specUications be · delegated tO the n Arehi teet-Engineer" 1 n Arehi teet" Qr · "Engineer" • 
In the event a repreaenta ti ve or represent& t1 ws ~ the Areh1 teet or Archi teet-Engineer shall not be preaent at the s1 te ~ the vork, the ter:1111 "Architect-Engineer", "Architect", or "Engineer", V!lerewr used in the specitications, shall be deemed to read "Resident-Engineer". 

EXAMINATION r;, Pm!XtSES ( 2 ) 
The Contractor shall be held. to have uamined the premiaea &Dd site so as to ccmp&re tilem v1 th the draVi.ags and specitications, SZll1 to have aatiat1ed hi1111elt aa to tile cCDdi tion ~ the prelllisea, an:r obstruction, the actual levels, SZll1 all excavating, til.lin& in, etc., necesaar:r tor c:a.rr,y1.ag out the vork, before the delivery ot hi• prepoaal. The Contractor shall &lao acquaint hilllaelt with the character aDd extent ot the Owner's and other Contractor' a eperatiana in the ana ot the vork 10 that he ma:r make his con1truction plans accordi.agl:r. llo allowances or extra pa)'lllllnt Vill be -.de to the Contractor tor or on account ot costs or expenses occasioned b:r his failure to ccapl:r Vi th the proViaions ~ thiS paragraph, or b;r reaaon ot error or oversight on the part ~ the Contractor, or on account ~ interferences b;r the OWner's or other Contractor's actiVities. 

PAGE 2 
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PlANT ENGINEERING OFFICE FORD MOTOR COMPANY 

stmvm (3) 
'Die Oltlloar v1.ll est&l:IU&b. tile lot UDas &DI! ~ be1lch IIIIIU'lt. All otber l.Ulea am lawls -•aar:r to tile 1-ti= &DI! ccastructiOD at tile vorlt under tile cODtn.ct ab&l.l be establlllbed &1:14 ain~ by a Cc::IIIQi)eteut surveyor vl1o ab&l.l be apl~ &Zlll. p&icl. by 1:.1:. CODtnctor, ~ C011tr&ctor ab&l.l compare carefully all le'ftl.ll 11 'ft%1 011 4r&V1%1p V1 tb e:&:l.atillc l.ewl.s &DI! lb&ll c&ll tbe ower's attent1011 to cU.screp&IICiea 'before pr:cnMnc Vitb tile wort. 

LAYS, OllDDWCIS AID RBGtlLATIO!IS ( 4) 
The Coutr&ctor ab&l.l, ill the pertCil'lai1CII ot 'tile caatract, cQIIIPly V1 tb, and liW all atipul&tious &DI! repre-t&tiou 1'llflU1n4 by, &ll &pplie&ble J'llden.l, State am Loc&l I&vs, (lrd1ne.ncea &1:14 llqul&t11X111, U14 sllall 1'llq1l1n ncb c~Uauce, atip\ll&tiou &Zid :repreaeut&tiiXIII 117 all ot11er penOIIS Vitb 'llhaa he alall enter into &%17 cODtn.ct pert&i.n1.llg to tile wart berelmder. Azr1 4e'li&tiOUB traa tbe plana or speciticatiou &1:14 &%17 &ddj,t1CII&J. wart -uar.r to-t co4e ~uta sb&l.l be Jade by the Coutr&ctor Vithaut extra coat to 'tile ()~mer. 'fl:lll Coutr&ctor sb&l.l be liable tor am ,,.,...,,1'7 &Zid bol.4 baztlleaa the Olrrler trc. Bey &Zid &ll liability or dallage &riai.ag by reu011 at the bre&Ch ot tile pro'lisious hereill aet forth. 

The deeisu, •ter1a.l.ll aDd c0118truct1ciu ot this warlt sb&ll a.l.llo coutorm to the t'ollQV'Uic S~ I 

Alarie&%1 Socie't7 tor !asti%11 Mater1a.l.ll 
~C&%1 s~ Aasoc1&t1011 
Alarie&%! Ba1l.roa4 ~ Aaaoci&tiCID llati!!!!81 Blectri.c Colie 
lla1:10ZI&l Beard. at !'1ft Uailerwrt tera factory Iusunuce Aasoc:i&ticm, Fire l':re'ft%11:1ou Eagiueennc CC1DS11Ltauta 
Fori J.I.C. ll.ectrie&l SpeciticatiCIDB 

Bt!ILDOO PERMlfrl (5) 
Plan~ aud ll'pii!Citicatious tor the 'bu1lci1nc Yill be tiled am geueral. perm:!. t Vill be ob~ by tile Clvtler. All other permi ta •b&l.l be obtained am, Vitb all illapectiou tees, aball be paid tor, by tile CCitltr&ctor tor the rell'pll!ctive vorlt requ1r1nc well perm:!. ta • 

~ •LT ltNGJII "2i.L.oU:": ~JAN IS~ 
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'WCES (6} 
The Ccmtn.c~ aball 1Dc~ll4e in h11 propo8&1 aZid aball J1&7 ~ applicable Federal, State aZld. Local Tazea ot vtlatever eh&Tacter aZid d.eacript1011. 

'rAXIS • ASSIGR!:I> CIID!1IS OR COIT!IACTS ( 7 ) 
The ower ab&ll. Vi th reapect to IUCh a .. icaecl tixed price purchaae orders or contracts u c:ont&ill a statement to the ettect that the property d.eacribed therein ia exempt trca aalea &Zld./or uae tax (in lieu ot a pro'Yiaicn tor the p&')'lllllmt thereof'), reimburse the Contrac~ in tull tor the &IIOunt ot aucb aaaa alld/or uae tax, includinc interest &:ad pelllll.t,', u 11&1d C011tractor 11 thereatter leplly required to &lid. cioea pay; PROVIDED, that tile C011tractor aball (a) take ~ necesaary stepa to protect ita and the owaer•a r18hta in the pnlllaea, and (b) initiate tilllely cOZl!erenc:ea With repreaeutatiftl at Olnler'a ottice ot ~ Attain and defend againat or pay the tax, intereat aZid pelllll.t,- uaerted by a tax1 ns bod.7 to be due u the OWer 'A1 direct; PROVIDED IUR11Wt, tb&t the OWer sball reimburae the Ccntractor tor IUCh expenae u M7 reuoaabl:y be incurred by the latter in caap~ Vith the OWner'• direct10111. 

AL'mUIA'l'l!:, SEPARA'l'l!: AIID tllii'r PRICES ( 8) 
The Contractor abal1 caretull.)- re.4 tile prapoAl abeet ana. aulllli t pricea tor all &lternatea, unit price• and aeparate pricea th&t •7 be required. 
Un1 t Prices sb&ll. be the - tor both llddit10111 and deductiOIISJ aball include all oftrhead. aZid proti t; and aball be Det to tile owner !or vorlt in place. Unit Prices ab&ll include all i.Deident&l itesu IUCh u lloUUnc, cleanins, paintins, cleanins v:p debris, etc., the intent1011 beiDS to le&'lll the reapectift items tinished and d.ebria cleaDed up in the anner required tor ai.llilar vork Wlder the orig:i.llo&l. Spec1!1cat1.011S aDd Gellaral CODU.tiou. 

~ ABD l'IBJIC'l'IO!f f7 PRCI'CSALS (9) 
'!'be ower reaenwa the rieht to accept ~ propoa&l or reJect uq aZid all propoa&la or part ot uq propoaal. 
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SP!CiriCATIO!fS (10) 
While the epeeit'1e&tl0118 ~~~q be aub-4ivi411d :Into trlldea (f'or the aole purpoee of facilitating the vork), the Csmtract.or aball be belA. to :f'lm:lieh &ll labor aa4 •teri&l.a neeeuaey ~:e provide a caaspl.ete pi111:e of' writ u contemplated by the plane A!l4 ~ apec1J'1catiODII, lllld he •ball be re~pon.dble for the aue u called tor UDier the var1oua cl&usea t.hereill. NIT itell Mntionad Ulldel" ~heading IIN8t be .upplied event~ it be DOt. c:alled tor ap.1D ll!lder the he&4111.c! for the particular tnd.e. rile Coutn.etor ah&ll &lao 4o cs:r required cutting aa4 ILl teri!IA ot, u:d f1 t:t1!1g to, h1ll work, pert1&117 or entirel.T COlli· pleted, to make pol8ible other vork, 111el~J~Ung that of' trlldel =t p!IZ"t, of' the coatn.et, u 1Dilc:at:e<1 on the driPI'illp even tllcush DOt. 8pec1tie&l.lT conred llll4er aub·he~a. 

SP!C!FICA1'ICIIS All) ll!WIIIIOS '1'0 B1 CO..OP!RA'riVB (U) 
'1'he Spec:1t1cat10118 lllld tbe aee~ c!.n1f1rlp an il:ltllll4ed to deacribe aa4 provide for a filliabed piece of vork. '1'he1 are illteDded to be co-cperative, · am vbat ia called tor by either •ball be .. b1nc11n& .. 1t called tor by both. 
It 11 U114eratood 8ZII! agreed by the Corztnlctor that the vorlt therein liea • c:ribed 1he.ll be COIIIPlete ill .very detail, even thou&h .-rer,r itell nece11aril7 ill· ~lved 11 DOt part1cularlJ' ~~~er~t1oned. 'Ibe C011traetor 1ball proT14e &ll labor aa4 •terial.l neee .. ary tor the entire cCIIIPletioa. of' the wrlt 1nte!lde4 to be deecribed, 8ZII! shall DOt. avail hi:lllielt of' cz:r .mtut~ imillteutioll&l error or Ollliaaion 1bould lueh exilt. · 

All requirement• c&lled tor bY the Ilr1i1r1llp or SJ~~H:1ticat10DII shell be biMing v:pon the Contractor. In cue of' error or ~iltenq-, the pro• T11ioll8 of' the Spec1t1e&t1olll shall take precedence over the Dravi!lp. 'Where Special Prov111oll8 &Del St&Ddl.rd Spec1f1cat1olll are illcl~ ill the cODtr&et the Special. Prov1s10118 1hell take precedence Oftr pla!ls lllld ~ SpecWcatiODII where illeousiatenq- exist& betveft the latter 1t.... '1'he f'1pn4 d1111e11110DII oa Pravi.llga •ball gt)vern ill cue of' illc011818tenq- 'betvHII the •cal•• &114 f'i&Ure•. The Contractor 1ll&ll take 110 aclT&Dtage of', &114 a hall ~ call the OV!Ier' • attention to, &117 error, aa1111011 or 1Dc01111atenq- ill the Spee1f'1cat10118 &lid I>ravi!lc•. '1'he Resident-BIIgilleer •ball ake •uch correetiODII aa4 1Dterpretat1olll u mq be d.-d nece .. ary tor the COIIIpletlOD of' tbe wrlt ill a Mtiataetoey m&~~~~er. 

All 8111"icl1Mntl, ~, etc., 1114ieated · 011. the dravillp or deta.ila, or dravu ill part Cll1lJ', tor cs:r perticula.r are& or loeat10D, ah&ll be deeled to coutillue througbout like areu or locatiOIII, 1Zlea1 diatillet~ abovD or DOted othervi&e. S1m1lar1Jr Vith re&peet to other part1 of' the vorlt, tor VIUch o~ a portion is coaapletelJ' dr&VD or detailed, all like work 1b&ll cO!It'ona to the portiou ao dr&V1I or detailed, &114 ab&ll be deemed to cODtillue ~ like anu or locat10118, Wlleaa cliatillet}3 l'hovu or DOted otherv11e. 
l"ull lized det&1la f'llnl.ilbed tl:le COII.tractor atter PUii of' tbe contract IU'fl illteDded to correapoDd Vith acale dnlsriDP. llbere 4.1f'fereAce& 11:rYolT1.ae additional wrk eXist, the CoDtraetor ab&U • l1ate}3 call the Owlwr'• attention thereto &lid aball aot Ct~De~~ce the work COftred bY I1ICh 4et&U uee'!lt IIPOII vritten ordar :!'rOll the OV!Ier. Ro exU& charge Will be &lloved 'lllllen ao ordered by the OV!Ier. 
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SlGI'III) 1'LA1IS AM) SP!CiriCATIONS ( l2) 
I.De4iatel.7 upoD the avar4 ot the c:oatraet tor the perto1'llazl.ce ot the work, the Corrt.n.ctor Ul4 a nrpreeentatin ot the OwDer'e PIIZ'ch&aiziC ottice eb&ll lip u ~ Mt1 ot Pl.UUI &114 SpeclticatiODa 1 1Acl111UD& all IIOditicatioae thereof' 1 

u -..:r be requincl '117 the Ovoer • ODe ( l) Ht V1ll be ret'IA"Illl4 to the COiltractor. Oae ( l) eet Will be f'iled Vi th the Archi teet -!!DciD.eer vba aplO)'e4 '117 tile OI!Dar. 

The ~r Will f'uZ'Disb to tbe C=tnctor Dot IDOl"e thaD ten (10) sets ot blueprints on paper 1 and not more tban six ( 6) seta of' spee1f'ieatiOD8 1 tor construction ADd tor each bulletin. The Contractor ~ procure addit1011Al copies of' blueprints aZlll. epecif'ieatiODS tor cODatruetiaa &Zid bu.lletine at cost or reproduction. Such coste are Dot reimbursable by tile Owner. 

The Contractor eball Dot usiiD or allblet the whole or ur pert ot the vorlt Without tile vrittan coaeent ot the OWer IIIIi Yitbollt the written app:owal by the Ovll.er ot the apec:if'ic: party to vt1t:111 it 11 propoaecl to uaip or lllblet the •-· lfo auc:b coaeent IIIIi appzoval 1 IIIIi no approYal ot tbe totW ot auc:h usipllllllt or sllblettii:IC1 lb&ll releue or relient tbe· Colltnctor fZ'ola U7 ot the oblicatioae 1114 liabUitiea ueUIIIed by hill UDder tb1l contract, &114, u between the partie• hereto, the Contractor ab&ll remain reapoaeible &ad liable u it no aucb uaigmaent or aublett~ bid. been ...U. 

uv:aw 01 c:otft'RAC'l'OII •s DRAWiliGS (1') 
'1'he C011tractor •ball aubllit 4rav1Dp tor review in n:tnc:ient tiM to prevent ·d.ela;yl in the deli vel")" ot •teri&la. Sw:b dr&YiDp abal.l be aubllitted in the order in vtlicb -teri&le are need.ed. at the lite &114 Yitl:lcn:rt. Decellaril)" vaitii:IC tor the c0111pletion or all dravinga bef'ore aubllitting par1; ot tbell to tile Ovll.er or Archi teet -!Dgineer. 

'1'he ContractOr vill ~ requincl to obtain appNtal ot tbe abop dr&Vinga tor Fire Prevent10ll aa4 Autoatic Spriakler Work troa tile hetol")" Iaeunace ·Aeaoc1at1on and tbl State Rating :Bureau having Jurildietion1 prior to aeDding such dravinge to the Ovll.er or AZ'ch1 teet -En&ineer tor approY&l. 
All Subcontractor '• dr&Vinga aball be aent d.1rect to tbe Contractor 1 vho a ball keep a reco:rd. ot the datea of' receipt &ad drur1nC lllaben tbereot. The Contractor sball earef'ully check the meuuremente 1 Iisee ot ~1'1 1 •teriala &Zid all other detaila ahova by such draYingl 1 in ord.er to uaure hiluelf' that they coatorm to the intent ot the plea aZid specif'ieatiaaa 1 lllll ehall Pl"'Oiiptl.Y return to the Subcontractors tor correction euch of' tbe draY1ngl u an toun4 inaccvate or othervise in erNr. Arter the Contractor hal cheeked lllll approved tile SubeOlltn.etor '• d:r&Yings 1 he ehall place tbe:reoa tbe date of' euc:h approval lllll the e~ture of' the checker lllll thel!. IUl:ait ~ to the OWer. 
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PLANT ENGINEIIING OFFICE FORD MOTOR COMPANY 

RiVlili 0'1 ~·s DRAlJOOS (l5) (COI!t'ci.) 
m.n ~ lint to 'be ~ to tile Ovu1' tba Contractor &hall, •. o· 'allleae othel"Viee IUreeted, autlllit liCit l88& tllu tllne (3 ~ copi88 of &.U Con• t'f'&Ctor'a &114 fOil%" (~) copi88 of &.U Subcoutnw:tor'l 4ra'1llp to the Owuer for rertw. !'be OV!Iar Will, &1'ter r...-1eville tile ~ INbalittad to 11.1Ja, ret&iA tva (2) cop1ee of each ~ &114 Ntlll'D the 1 in1niJ copiel to the Contractor. 
'Whm m Architect-~ hal "oftn ~ by tile OvDer to prepare pl.awl &114 apec1f1c:at1ol:ll, the Contractor ah&ll aulllit 'DOt le .. thaD five (5) eopiea of &.U Contractor • • 1.114 dx ( 6) copies of &.U Sui:ICODtractor' s dravillp, to the Arehitect-lagineer instu4 of to the Ovur. !be Arehitect-~ BZI4 the Ovl:ler Will ret&1A fC111r copies 1.114 retlll'D the z 1n1nc c:op188 to the Coutractor. 
hither the receipt nor the rertev of lnlCh 4nlv1llp by the Owuer or Arehitect-lagineer 1b&l.l reline the Contractor 1'Z'CII enou or CIIUiiaDI Vbicli. ~ occur, rre thouch the vork 11 4alle 1A IICCOl:'4azlce With lnlCh 4rav1'1&•· 'Where lueh erron or Clli81i011a lint cUacoYen4 later, tbq aball. 'be made lood by the Cout'f'&Ctor, 1rt-8Bpect1ve of the receipt &114 NY:I.IIV of the 4zo&V1'1&1 by the Ovl:ler or Architect-~eer. 

Sboul4 t'be.Ovoer •o require, the Contnctor lball., upoll ccapletion of tbe vorlt, turn11h to the CM!er a complete .. t of repx oduetionl, neatl.'r bo\IZI4 topther, of &.U Contractor'• &114 Subcoa.tractor'• 4ra¥1np. !he Ovl:ler Y1ll reiabune the Contractor the act\l&l cOlt of l"elll''4"act1on. 

CMD 'S OPTIO!IS (l&) 
lA all cues v!:lere tile cboice of II)Z'I than one .alee or eype of article or -teri&l 11 1pec1fied, or v!:lere the Spec1f1cat1on~ call for a at1pul.ata4 1tal "or other e~ thereto &114 appxore4", ·or otber VOZ'Ill to that effect, the fUlal 1elaction of the .Ue or type re1ta Vi th the OliDer. Wbera Vl1' cUfi'erence OC:CUl'l 1n price, auch cU1'1'erence ahall 'be atated. 'before tba CODtract i1 &VV\Se4. Attar tha contract hal "oft~:~. &VVIS84, the CM!ar rue:'Ya the riCht to cboole vhicbeYar .U. or t7pe he ciea1re1, &114, UZil.eaa previoual,y e4Yiled to. tile C01ltr&zo7, thare 1b&l.l 'be no chance 1n the contract aUIII by reuon of tha exercile of lnlCh ri&h't. 
'ftle Ovl:ler reaervee the ricbt to let, iDI!epeudent of the contract for vork 'lterein •pec11'ta4, 1.Z1;Y other vork on the praiaea ev~~r~ 1f of like char&cter &114 tred ... 

Before pl.ae 1.ac ord.en therefor, the Contractor •ball l\ll:al1 t to the Ovoer'• ~t lagineeri.ac Of'f1ce for appxoral, a list of the Mmli'acturen 1'raa v11oe the Cont'f'&Ctor propose• t... purchue -teri&l• &114 equiiDI!lt. The Contractor llld hi• Sul:lcontract.on al:l&ll, on nquut, ~ t'lznl1ah to the Ru14eut-lllgineer unpt"iced copie• of o~ perta1n1nc to nch -ter1&l1 &114 equi~, llld all &"F&1l.able 1n1'o~tioQ l"'tlative •.o the projected ci&tee of clel.iftey thereof. 
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PI.ANT ENGINIIIING OFPICE FOlD MOTOI COMPANY 

SAMPLJ:S '1'0 BE SUI!MI'l'l'!O (18) 
'l'tle Ccetractor ah&ll t'UrtlUh to the Reli4eat·Eac1neer tor approval, Vhen requeated. or required b)' the Spec1t1cat1oaa, Hllplel ot all -ter1ala and t1D1abea to be uae4 ill the e:acut10D ot the ~rk. Such umplel ahall be aul=itted before the work 11 c-eed and ill -.ple t:t.. to perllit t'"m1nat10D thereof, All •ter1ala :t'unl1abe4 IZIIl t11l11he1 &ppl.1e4 ah&ll be tull7 lq1al to the approved IUiplea. 

, (l!) 
libel requ1re4 ill VritiDc b)' the Rea14eDt-~, the Contractor •hall -.ke IUCb teltl &I -:/be DICell&rJ' to lbav tb&'t tbl ~Dte Of the lpec1t1• catioaa bave been tultillecl. 

All teat• •hall be ..S. UD4er the lupe:Ti110D IZIIl 41rect10D ot the Relident-!:DeiDier, and tbl CODtnctor aball proY1de all requ1re4 •terl&la, labor IZIIl appuatua, etc., or ah&ll, 1t 10 d1rect.ed. enpce Ul approved teatillc laboratoey tor -.JtiDS .-. 

Az1¥ ~rk found detective ahall be rillaoved., replaced. and reteated UDtil aatiltactoey to the Rea1dent-!agineer, &11 at the Coll'tractor'• expeDIIe. 
Shculd te1t1 required 'D7 the Re11deat-IDS1neer, ezcept tboll apec1t1-cally called for elaevbere ill tbele General COIId1t1oaa or ill the Speciticationa, abav that the require~~~entl ot the apeciticatioaa bave been tultilled, then the coats of auch teat1 •hall be paid for b7 the OWner. 

M!:AS\JRtME1f1' AHD l'tl"l'll'D OF PARTS ( 20) 
The Contractor, vi thout extra c:barSe, a hall IBke auch dight al teratiol11 u ~ be necelllal'Y to make a4Juat&ble perU fit to fixed parta. leaViDc all coiiiPlete and. 1D proper shape vbeD done. 'rile Contractor •hall verit':f all dimeD· sions given ill the draVizlgl, &&Ill ahall report &117 error or inconaistency to the Owner before commencing the work. 

INSP!CTION OF IIORK A'riAY rROM PREMISES (21) 
'rlhen e.:tr1f port ion of the ~rk il to be executed avay- tram the premises, the Contractor shall notify the Relident-Engineer 1D reasonable t1me. Vhere auch vor~· 1s to be done and Vhen it Vill be reld,y for inspection, in order that same ~ be 1Dspected frail tille to t:t.. before deliveey thereof to the Plant Site. 

All ~rk dona IZIIl -teriala :t'unliabed ahall be fint-clua 1D eveey respect am. unleaa otbervile apecitied, all -teriala 1114 equi;:meDt ahall be nev and ot the lateat dea1JD. 

P/16£ 8 



PLAN~' ENGINEIIING OFFICE FOlD MOTOR COMPANY 

The COI:Itractor shall pq all ~ that Tlllq accrue em all e&l'1l ot materUJ. or equipment fll.r'Di&hed by hilll Ul C:OI!Ziect:l.cm Vi th the vork. 

'!'be Col:ltrac:tor &ball 'be !'aJIOIIS:I.'ble for the UDJ.oed1ng, chec!Wig &ll4 etorUig of ell 11111.ter:l.&la ovnad or Wiecl by hiJI ill c:o=ect:I.OD. Yith the vork. 
'!'be COI:Itractor eh&ll caUIIe all 11111.ter:l.&le vh:l.ch he purchluea tor 11o11e on the vorll: to 'be conai&necl 4:1.rectl.y to the CCIII.trac:tor u Colia1111", 11114 ah&ll llazld.le all 11111.ttere pert&1111ng to freicht c:b&rpa 11114 chaz'pa tor ~ 4:1.rectl.y Yith the carrtan izrl'oln4. 

'!'be Col:ltractor a hall, u:po11 11Ct:l.1'1catio1l bT the Rea:l.de!lt•lll&izleer, ~i&tel.y remove 11114 replace, to the aat1at&ct1011. ot the Relidellt·IDgiZ~nr, all 11111.ter1&l.e aDd vork of 1m101D! or Ul11'1t character. 

'!'be expe~~&e ot raoviJIC, l'eCOZI&t:ructille, replaciliC or retini•IW:tc 1m• 110111:14 or lll11'1t 11111.teri&l.a IIZid van, the coat of llllkiq goo4 other vork &tfecta4 thereby aDd the colt of delays rerutiZig theretraa, 1h&l.l 'be 'bome by the COD.tractor IIZid no exter~a1or. of time rill 'be &llove4 tor weh correctille of faulty 11111.teri&l.a or work.· 

If 1 t 'beCOIIIel UC811&r1o at 111:1)' time d.IU'iDC the pertorMZ~Ce of the vork, to zve lllll.teri&l.a vhich are to cter 1t1to the COIISt:ructioZI, or equi-p~ent vhich hu been tempcrar1l:r pl&ced., the C011.trac:tor r .. pOD.dble for U14 •ter:l.&la or equip~ent, Vhm 10 directed. by the Rea14ent•!ns1Deer, ah&l.l .,. or cauae the - to 'be a:~ve¢ v1 thout &4d.1 t1on&l ch&rp. 

AIXIDDf P!I!VDTIO!r (26) 
The Coctrac:tor 11"&11 eamply Vi til the "S&tat:r aDd 1Dg1ZI&erillg P'l'&c:t1 cee • u aet forth ill the "Manual of Acc:141mt 'Pnn'ent1011 in COII8truct1o!l" u publiehed. by the A .. oci&ted. Ge!len.l Contrac:ton of A.rica, alii! with all applicable State a local. Safety .1114 S.Uit&r;r IAvw, Regalat10118 Ul4 OrdiZI&ncee, u well u the eat&bliahed. Atety 'I'Ul.el aDd practicee ot the Ovaar. 

The Contractor eh&l.l properly protect OVI1er '• IIZid a4jo111111g propert:r 1'1"0111 injury. A:tJ:t dam3e to - ah&l.l 'be lllll.d.e good. Vi thout d.elay. P&rticul&Z' care 111&ll 'be exerciaed to pl"'tect all treee vhicll ve to ~. Ulcl1llll1Da the 
l"'Ot& of -· 

'l:he Contractor ah&l.l pravi4e IIZid properly a1nt&1n V1lni1D& •i&M U14 light•. barricade•, railing• &lid other Atecuar41 for the protectiOII of vorllllom -..., Uld othen 011. about or ld..jacent to the van, u t'eq\lired. by the conditio~~& &lid progren of the vorll:. 



EXPLOSIVES (21) 
'1'be C011tnctor sb&ll obt&iZI the pemi .. iOD ot the llea1dent·'"S1neer bet'are uai:g d,y'zlallite or other exploaives 011 thll property ot thll Ower aDd ab&ll be sovenled by the est&bllabed aatetx nlaa aDd practices ot the Ower 1D .their uae &lid a torage • 

a. Tbe Ge=er&l. C011tnctor aDd ~bcoatnctars al:lall ta11:a all necesHr)" pre-cautiODa to ~ apiDat aDd el1p1nete all poaaible t'1re b&saria &D4 to preveDt 4am&ge to 8lJ:1 cODatructi011 vork, bllildiD& •tezoi&la, equi~t, tampon:')' t'iel4 otf'iCeS, Stara&e SbedS, azld all Other prO}IOIZ'ty 1 both pWlliC azld private • 
b. Tbe Ge=er&l COI1tnctor '• ~1DteDdeDt 1D c:ba:rp ot the proJect, toptller with the Relident-Eng:!nftr, ab&ll 1Dapect tbe &Dtire proJect at leut ODCe each veek to -.lr:a certa1D that the COIIditiODa &Dd ~ta Mt forth bel.Dv are beiDa adllere4 to. 

c. Tbe Ge:aeral C011tractor ab&ll be re8p(U1ble for JII'CIY141DI, -.1DtaiD1l:lg aDd eDforcin& the tolloviDa cODditiODa aZid ~ta duriD& the utire COD• S truc:tiOD period : 

1 •. Water ~ppl.y, Fire Bose aDd SpriDkler ProtectiOD: ~ fire service undergrCWid mains, yard, ~ta azld cormectiOD to -ter supply ab&ll be installed u a0011 u CODStructiOD begiu ao that uple -ter ia l.mrllediately available t'or tire t'ightiDg purposes. 

Ar. adequate supply ot hose to protect the CODatruc:tiOD uea ab&ll be provided u s0011 u -ter 11 available. AllcluDt ot l!.oae required lb&ll be subJect to apprCIV&l ot tbe Reaident-!DgiDeer. Base ab&ll be 2t" approved cott011 rubber lined· tire l!.oae 1D l!.oae c:alliDeta or carts aDd equipped v1 th caabi-tiOD -ter ~ aDd aolid at:reaa noulea. 
Aut~tic aprillkler systems &ad iuide atazldpipea &Dd hoae lhall be placed in service u cODatructi011 ·proceeda. M each spriDIUer ayitem 11 cc:apleted &Dd placed in service, the c011trol valve• ab&ll be Haled. Permiui011 to break the seals aDd close spr'nk'er val.vea lhall be given Ol1l.y by the Reaident-Engineer. 

2. Fire Ext1DI\l1a:ba:rs: Prortde &Dd aint&iZI 1D vorld.Dg order at all ti.Ma, 4\lriDg coutruc:tiOD, not le11 th&D toa (4) tire utinp1abera COD• veniently located tor proper protectiOD, tor each buiJ.diD& havin& 5000 sq. tt. ot total tloor uea or le11. One (l) edditioaal. tire extiD• gllialll!r shall be prOVided t'or each 14dit10D&l. 5000 sq. tt. ot tloar uea. 
Fire extiDguiahera ab&ll be e1 ther a 2t ~= ..capaci 't7 -ter type gu cartri• expelled unit or 5 gallon capacit;y pu11p 't7Pe protecte4 t'raa t'rftziD& by uae ot calci1111 chlaride, all to -t "W'Oval ot Fire Undervri tera' Labaratc:ey, 11114 ab&ll be inapectec! at replazo 1Dtervala 11114 rec:ba:rpd it neceaaeey. 
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PLANT ENGINEEIING OFFICI FORD MOTOR COMPANY 

FIRE PRECAIJ'l'IONS AND PROT!X:TION (28) ( Cont 'd.) 
In ~~n~u of fl_.bJ.e liquids, upbalt, ar elec:trtc&l ~. extillsui.sh!!rs of tm 15 lb • ea:rbCI!I dicxide type CIZ' 20 lb. dZ"f c:l:lemie&l type shD.ll be provided. 

3. Peraellmel: 
(a) At l.eut 01:11! qu&ll1'1ed peraCI!I, u detlllnlitled by tl:le Resident-Engineer, th~ fu.illc- vith tire protec:tiCI!I ILild. preveutian ab&ll be on dut:f at all hwrs that C011tn.etar '• eapl01"• ~~n~ vorll:ing to patrol praises vith mtharit,y to take lJiaedi&te relllllld1&l action to eBmlnate u:=eeesaar,y fire h&za.rd.B. 

(b) Guards sbal.l be Cl!l !!at)> d1lrll!g all hw.ra that bn1ld1 ng tradesmen ere not vorll:ing. 'l'beae 1111111 shall patrol the eut1rlll FG~i.-es, illclll.di.ng yvd area, ~ C:Oiltr&etCIZ''a offices ILild. atQS""a&e builcl1ngs at leut aace m hwr. Recording -te"men 's c:loc:lal shall be used at 'tile diacretian of the Reddal:lt-Ezlgineer. Pera01111 selected tar guard. aervice shall be 11111.tllre, :haw good J"dpe!!t, be rel.i&ble ll.l!d trust· ~, IUid be pb7aic~, Jlllll%l't&l.cy Ulcl mara.J.ly respoasi ble. Intem• perate, pb;faic~ Wltit ll.l!d othervin I!Ddeairable puaoi!S shall not be entrla1:ed With tl:le respoasibillt,r of guard. patrol. 
(c) Gilardi Will be inai:Nct.ed by the Res1dllll!t-£Dg1neer vbo vill cutline apecitic proc:ed\lrea IUid atepa to be takan during 1m lllllll!!r geucy. 
(d) 'nle Contn.etar shall agree th&t ill the eve:t of a fire aU his work· •n ll.l!d those of Slbcontr&etars ' varll:men az:cyvbere ca the 1i te vill u1ist in extinguishillg the !'ire. 
(e) Employees •hall not be allowed to start fires vith guoline ar lalrosene ar other hi&hl:Y f'•-bl.e -.teriala. Ifo opm fires vill be perm1 tted. 

(f) Ro welding, f:U.. cutting ar other apen.tiCIIIII im"olvUI& tm uae of f:U.., area CIZ' apukil!g devices, vill be aJlgyed Vi~t adequate protection ll.l!d priar permission of the Ower's Resident-Engineer. All combustible or fl.almable material sb&ll be ra.oved frCIII the i.IIIDIIIdiate vorking a-ea. U :nimov&l. is illpoaaible, all fi-bl.e or cc:abustibl.e 1111.terials aball be protected With 1m aabeatoa fire blazllget or sui table nancc:lllbuatible ahielda to pnfent apc-k, flames, ar hot •tal 1'ra11 reaching the f'J •DMbl.e ar cCIIIbuatible -teri&ls. 'l'be Contractor sb&ll provide the necessary persellmel ll.l!d fire figb.t· iog eqaio-nt to effectively c011trol il!cipient fires reaulting 1'rC111 welding ar flame cutting, ar other operat10118 :Ulvolv1:1g the use of fa., arcs ar ape-king devices. 
4. FJa=eble Materials: Rot more than 011111 ~·s aupply o1' f~able liquids such as oil, guoline, paint or paint solvent shall be brougl:lt into the buildini at aey .01:11! t~. All f~ble liquids baving a flash point or UOO F. or belov vhich mst be brc:JU8ht into the building shall be confined to Under.rr:! tere' I&borataries labelled satety C&IIS. 'l'be aw.k supply of all f' •mable liquids shall be det&ebed at least 75 feet 1'rCIII the "!W.ldini and fraD ;yard storage of building -terials. Spigot& on rl1'lllllll containing fl.amable liquids c-e prohibited 011 tile project s1 te. llr\mls are to be eqaipped vi th approved van tea pumps. 
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PUNT ENGINEEIING OFFICI FOlD MOTOI COMPANY 

rm Pfi!CAuriORS AID PROl'!C'riOII' (2e) (Cent I 4. ) 
~ a r.acmable VWt1DC 1UPPJ..1 of t"• ble 'bu1ld1ng •ter1&1 lbal.l be located 1DI14e or, or OD the rottJf of 'tbe 'blrlld1n1. 

All tarpauliDI 'Uaed 4ur1Dc tbe coune or COD8'truetiOD •ball 'be of a ~ t:ype •ecured iD plaee apiDit ~ or •nappiDC" trc:a Y1D41. 
All oil 1oalr:ed rap, paper1. &114 other eomtNitible •ter1ala lhall. 'be rt!IK)ved. troa the 'blrlld.iDC at the clo1e of l&eh ~ work or 11:1re often it neeenary &114 placed. iD metal container• With ••lt elo11DC 1141. 
1fo guoliDe, bensiDe or like c:olllb'Uatible •teri&la 1ball 'be pcNZ"ed. iDto eeven; -slllolea, or trap!, but 1ball be cl11poaed. of, topther Vi th all :M b1e or vute •terial lubJect to 1PQDt&Deoua ecab'Uation, iD a m~m1er approved. by the !lel14ent-Eng1Deer. 'l.'tle CODtraetor 1bal.l o'bt&iD permi11ion tna the Jlelidmt-J!aciDeer before briDciDI aq of the forecoiD8 material• to the lite, 1.114 111all ~e appropriate~· tor 1tori111 1ae. 

5. 'l'ap:lrary !eatiD« he1lit1ea: Temporary beatiDC tae1lit1e~ ahall be iD· 1peeted rell:\llarl7 to u1ure that they &rl iD late operatiDC eolldit10D at all timea. 1fo liquid fuel aball be 'Uaell tor 1tart1ns a •o114 fuel fire. Voo4 or other d.ebria 1hall DOt be burDe4 iD eoke tired. ••'••""erl. 011 fired atovea abail be approved. by Ulldervritera' l&boratoriel. &ad have 1atet:y combultion eODtrol• &114 integral fuel -taDU DOt to exceed 15 pll.ODI eapaeit;y for eaeh 1tove. 

Heatins d.evicu 1hall be approved b:y tbe l'lelid.ent-EDgiDeer prior to plac1J18 them iD •erviee. 

6. Contractor•' Sbant1e1, Shed.s, and. Equipment: Contractor•' 1hant1es of eomb'Uatible con~truction shall not be placed. iDiid.e or the 1trueture. Such 1hanties 1hall be d.e~ached. at least 75 feet trom the build.ing. 'l'otall;y iDcamb'Uatible 1hant1es may it necesaar;y be located. 1Dii4e or the 1trueture. 

Heaters &D4/or 1tove1 iD field otr1ces or 1torap 1hed.l shall have tire reaiatins •terial UDderneath, and at 11dea Dear part1t10lll &114 valll. Pipe 11...,.1 and ube1to1 c:over1J188 1ball be 'Uaed. where 1tove pipe r"UD8 tbroueh vall or root:. 

Flammable portiona ot eonatructioc 1haatiea muat be painted out1id.e With a Ford. Motor Compaey approved fire retard&llt paint. 

7. General Precaution~ Ul4 l'lulea: 

(a) Aut01Db1le1 1hall not be allowed. to park vithiD the perimeter of any build.tng UDder construction or CQIIpleted. Trucu 1.114 ot.her 1110tor vehicle• 'Uaed. iD coMectiOD With the coaatruetion ot the proJect 1hall not be parked. vi'thiD any bu11tS1n& at aq time except when construction 11 iD projp'ell 1.114 the operator reaPQD• lible tor the vehicle il pre1ent. 
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(b) 

(c) 

(d) 

FlJ!E PRECAt!TIONS AND PRO'l'EC'l'ION (28) (Pont' d.) 
Materials md/or equipmnt stored in cardboard cartons, wed crates or other combustible coutai.!lers aha.ll be stored in e:tJ. orderl;r lllallller md acceasibl;r located, Fire fighting equipmnt of approved types shall be placed in the imediate vieW tT of cq 111aterials or equip-mnt stored in this type of crate or carton wtil permanent fire protection equipmnt is available. 

All reefing 111aterials, roof insulation, etc., aha.ll be stored outside of all bQil.di:ngs, and properl:r protected. No tar kattlas vill be allawed vi thin m;r buildi.Dg. No 1110re than one dq' a suppl.;r of other Ul!P&ekaged combustible buildi:ng 111aterials aha.ll be stock-pUed within the buildi:ng at cq tilllll. · 
Location of nearest public fire alU'lll box e:tJ.d phone lNIDber of local fire department shall be conspicu~ posted thrcluchcut the field ot'fices e:tJ.d builc!Uc strlictun. 

umr..m 'Il!SUR!l!CE (29) 
'l'he Contraetor shall procure and IIUii.!ltain in such companies as are acceptable to Ower, and before starting wrk eball provide Ower with Certificates of Insurance covering the folloving rillkst · 

(a) Workmen's Compensation e:tJ.d Elllpl.OJ1Ire' Liability Insurance. 
(b) Public UabUit;r and Propert7 Dlllllege UabUit;r Insurance, including Contractural Liability md Propert7 Damage, with llmits of not less than 

$200/500,000 for bodil:r 1l1j1U7 $100 ,000 for pl'OPIIrt:r dalage 
(c) Auto1110bile Liability Insurance, including all OV!Ifld, non-owned or hired vehicles, with limits of not less than 

$200/500,000 for bodil;r inj1U7 $100,000 for propert7 damage 

The f'un11shini of the foregoing Certificates of Insurmce shall not operate to relieve the Contractor from 111:f llabUi t;r or o bllgation for ll:b.ich he wuld otherwise be responsible under this contract. 

OWNER'S AND CONTRACTOR'S IIESPONSIBILITIES ( 30) - FIRE AND CERTAIN OTHER RISKS 
(a) The Owner shall assume the risk of loss of or damage to all wrk: performed and materials delivered to the site of the wrk, vbether or not installed (except as otherwise pro'lided in paragraph (b) hereof), caused b;r fire, extended :overage perU a, vandalism 8Jld malicious mischief, 8Jld the Contractor shall in no event be liable for tJ1I1 such loss or damage. 

P:LT ENCR 3645 MAR 68 
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llmER 'S AND CON'l'RACTOR 'S RESPONSIBI:.ITIES ( 30) 
FIRE AND CERTAIN O'l'IIER RISKS (Cent 'd. ) 

(b) The Contractor shall assume the risk ~ .Loss ~ or d.uage to its construetion machinery, tools and/or equipment, shanties and/or field offices (and contents thereof) supplied by Contractor, and employees' tools and effects and the Owner sha:: in no event be liable for any such loss of or damage to such property, nor shall the Owner be liable for any such loss or or damage to any property of subcontractors. 
CONTRACTOR'S RESPONSIBILITY FOR PERSONAL 

INJUR!ES AND PllOF!:RTY DAMAGE ( 31 l 
The Contractor shall be exclusivel::r responsible !or, &ball bear, and shall relieve the Owner from liabilit;r for all loss and/or expense and/or damage and/or ela.il!ls resulting from bodil:y injur;y, sickness or disease, including death at any time resulting therefrom, sustained by any person or persons, and/or on account of damage to or destruction of property, including that of the Owner, and/or on acco1.mt of loss of use of such property (except as otherllise specificall;r provided in the section hereof entitled 'Owner's and Contractor's Responsibilities- Fire and Certain Other Risks'), arising out of, or in connection \lith the performance of any work called for by this Contract, including all work assigned to the Contractor under this Contract, wether such loss, expense, damage and/or claims be caused by or result, in wole or in part, from the negUgence or other conduct of the Contractor, an;r Subcontractor and/or the Owner, or any of the employees, agents or servants of any of them, or any other person or persons \lbatsoever, except that, anything to the c:ontrar;r notwithstanding contained herein, the Contractor shall neither be responsible nor relieve the Owner from liabilit;r for the willful misconduct or the sole negligence of the Owner or any of its employees, agents or servants. 

COllTRAC'l'OR 'S RESPONSIBILITY - OTIIER RISICS ( 32) 
The Contractor assumes all risks, haurd.s and conditions vhich t:l&Y be encountered in the performance of the vork, such as, but not limited to, bad •eather, delays in delivery. of material and equipment, strikes and labor disturbances (vhether directed against the ~ner, the Contractor and/or other Contractors) and embargoes, and no extra payment or charge vill be allowed on account there9!. The Owner shaU likewise not be held responsible for any damage, loss or expense incurred by the Cootractor through the fault of any other Contractor employed by the Owner. 

PRCGRESS SCHEDULE AND TIME OF COMPLETION ( 33) 
The vork shall be carried to caapletion vith utmost speed. 

Immediately upon avard of the contract, the Contractor shall prepare and submit a definite progress schedule and furnish same to the Owner for approval. The Contractor shall execute all portions of the vork in accordance vith the approved schedule. 

If necessary, in order to caaplete the vork vithin the time stated in the contract, or if, in the opinion of the Owner, it becomes necessary, in order to maintain the progress schedule, for the Contractor to vork after regular hours, the Contractor shall, iJIDediately upon request, vork such overtime, additional shifts, Sundays, or holidays, as may be required, without additional cost to the Owner. 

Revised September 1966 
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camw."l.''!! I!!SPOIISlllU FOR COORDINATION (,34) 
--------------~~:=~Q~~~~~~~~!~O~F~~~-----

t.:. It u DOt. iaCUIIIbel:rt. U}lOII the Ower, the llelicieut-!ncineer BDd./or the A.rchi teet -!Dginnr to lll:ltif)' the Ccmtnctcr vtlezl to begiA, to cea~e or resW~e vorli: 01:1 1D:Uv14ual operatiou nor to gift early notice of the rejection or faulty vark, aor ia az:cy- ~ to superintend ao u to relieve the Contractor or reapona1bUit;y or of az:cy- couequeuce ot neglect or e&n~leaaneBI ey hill or his SubcOI:ltnctcra. All •teriala aDd. labor ellal.l be· t=iaheci at such t~ u s!la.il be tor the beat illtereat of all Contractors eoncenlllci, to the end that all OJO:-k ahall be properly eoor4illateci aDd. COIIIPleted ia aeeorianee Viti! applicable aeheciulea. 

Ally employee ot the Contractor or of hie Subeolltr&etora vllaa the Ower c:OI:l814era cietrant&l to the proper ~ out of the vorli: UI&U 'be removed ptOiiipClJ' v:pon requeat ot the OVDar. 

l'!llCRl'l'r OF ImiS OF 'WO!Ut (35) 
'rile Ccmtractor ab&U conault Vith the lleaicient-!llgilleer u to the prio:rit7 ot 1teu ot·vor!t 10 u DDt to interfere Yith tht.: Ower'• operationa, u well u to the aTWJ.lable ~pace tor atorap ot •te~ aDd. locatiOI:l ot plant, places pt aeceaa to the von., etc., IDS. all 1ball be &l"fttiP4 to IUit the Ower's requi:reJDente. Nateriall aDd. equi:s-111: at be placed to &T014 illtertennce Vith the work ot othara or the Ower, aDd. eh&l.l be re.:~veci at Ccmtractor '• expenae vhen 10 r.quired.. 

DIL\lS AIID IU IPSIOKS o:t TIME (36) 
Sboulci the :progreea or caapletion ot the leftral portiolll or the Vbl:lle ot the vork be ciel~ u the reault ot tire, l1Shtz111l& or other euual.t;y tor IIIlich the Contractor 11 110t re~pC~Daible, or aboulci ~ c:ontractor 'be cie~ ia the proaeC\ItiOD ot the work thz'oiiP the tault ot ~ other C01:1trtictor employed. by the Ovuer, the tillle ot caapletiOil ot ncb portiOn or port10lll ot the work d.i:rectly affected by auch ciel~ ahall, lllll.eaa the Owaer electa to term1n&te the C011tract u proTicied. lllld.er tbe bu41n& "'r.!'llill&t101l ey Ower•, be extended tor a perioci eq\11 YILl.ent to the tU. loat, Vhich perioci 1hall be ciete1"111111ed. by the Ower. llo auch ertellliOI:l •hall be grantee! 1lllle11 the C01:1tractor, Vithill forty-eight hours of the ocClln'Clce ot the cawe ot auch cielq, not1fiea 'the Ovuer, ill writing, that auch c:au.e hal occurred. and -.kea written application tor the apecitic extenaion of tiM cla1Mci to be u.c:ellitatec! liT :reuon or 1uch ca1111e. 

'rile Contnctcr ahall haft 110 clailll ap.1n1t the Qlmer for ~, loee., or other ezpenae occae1ollec! ey auch cielql. 

AccnYIIATJ:Qif 0P 'WO!Ut (37) 
U, 1a the judpent or tbe Owl:ler, 1 t become& neceBI&r;r at az:cy- tiDe to -..ccelerate the work, the COI1tnctcr, ¥beD ord.ereci aDd. directed. 10 to clo, ahall .itbout coat to the 0\rzler ceue vorl£ at IZIT particular poillt an4 tl"aallter his 1111!11 ' · to auch poiat or poiata, IDS. a:ecute IUCh portion ot hi• vorl!: u ...,.. 'be requi:rec! to eaable othara to halteu and properly engase an4 carry on their work. 
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COII'DW:'1'CII'S SUP!RlltlZSDUf (38) 
'!be Calltractor •ball keep a ccaapetolllt SuperinteMelst aad 8117 DeCIIMZ7 ud.taat• at tile e1te ttlrougho1:t the procr••• ot the von. .Ul 41nct10111 atnD to 1&14 Superilltelldezrt eb&ll 'be u b'""'lll u 1t liYWil to the Coatractor. lJpoJl ~·t, 111eh 41rect1oDI Vill 'be ~irmed., 1D vr1t1zlc, to the Coatractor. 

'1'be Coatractor'• Superilltelldellt llJd./or ~ ot h1l ue11tmte 1ball 'be pz CAiptl)' replaced. 1D tile evezat he or they eh&ll proY1I to 'be illccupetent &ad/or liDI&tietactory to the Redd.ezat-J:r.g:tneu. 

ASSISTA!!CE BY l!ESIDE!!'Ni!!:iTl"'!!!ll! Cit .ARCRI'lit('1'·EI'IlD!IE!! (39) 
It 11 cliltillct]¥ UDderetoocl aad acr-4 that 1\ICh uli.taace u the Re814ent-1Dc1Deer aadlor the Architect-EDg:lJieer ~ rader to the Coatractor ill CODDict1on Vi th the illterpret&tion ot plMI aad epec1t1catioDI eball liOt Z'llleve the Coatrector troll ~ relpoDiibUit)o tor the work. Azq work Vbich JII'Oftl tault:r •hall be -.de rigllt 'by the Coatractor Without clelq. 

·'!'he tauure ot the Rel1clellt-Ens1Deer, h1l IDipectore llJd./or the Architect-!Dgilleer to call tile Coatractor'• attention to tault)o work or work doDe Vhich i1 liOt 1D accorclellce Vith pl&DI aad epec1ticatiODI ehall aot prevent the ~r trw 1DI1etilll that the Contre.ctor ake all writ r1SIIt~ 

Aeythtlll nece111C')' Oil the part ot any trade to -.ke po11ible the work ot other trade• •hall be d.one u part ot the contract Yithcut 14dit1onal ezpea~e to the Ovner. 

It the Contractor turllilhel •teri&l. or equiJaeDt to 'be illlt&lled. by U10ther Contractor, he eh&ll, 1llllea1 otiler¥1•• 41rected., clel1ver euch •teri&l. or equipaaent to the verehoule or 1toreroo. ot the CODtractor vbo 11 to illlt&ll -· All euch •terial or equipaerrt. 1ball. 'be properl.7 ..rked. to 1o41cate 1tl intended. location aad uee. 

gCII'l'RAClCII '1'0 ASSIST OWIU:R (~1) 

'1'be Contractor •hall render all necee•ary Uliltal1ce to tile Ovner, aad, it required.. shall take and turD11h the Owner Yith levell, .... ure.ente, etc., on the vork or gr01lZl4a u the cue 1111¥ be. The Contractor eball. prov14e eutticient, eate aad proper rac1lit1el at all t~• ror the 1Dipect1on ot the work b:y the Owner. 

CamtAC'l'ai'S MtttllilS (11.2) 
At euch t11De1 u the Rel14ent-!1!8illeer ~ cUrect, the Contractor aad/or hie Subcontractor. ehall meet Vith the Reeid.eDt•IDs:lJieer llJI1 other Contractore to 411CUII the 1tatue ot the work aad meuure• to be tabD to tarther the prosre•• thereot. 
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~ 'S M!E'rOOS (1!2) ( C01:1t 'd.. l 
ill Contractors uh&1l t'llrniab to ttut llea14ent-'El:lcinaer, <m 1'•tely 1lJICif1 hia request, all ava.Uable info~tion COI:!Cemift& tba COIII!itiOIUI am progreu of their work. 

Repreeentatives Vho f'&11 to attead aucb aeetiDCS or to execute instruetiona o:1 ven them eh&ll on requellt of the Ovaar, be 4illlllined. from ttut vorl< &ll4 other representatives al'l&ll be <=eHately wblltitut.ld. 

The Contraetor aball per1111 t the Ovaar to place Ul4 inllt&ll u IIIUCb equipment en4 IIIILC:hiner:y d.ur111$1 the Jlrop,ren of the work u ia poeUble before the completion of the vario\111 p&rt• of the vork, Ul4 a.creea that auch plac:in& aZIIi inat&l.lation of equ1:p~~ent ah&ll not in 11Zf¥ ~ ertdac:e tbe ccapletion of tbe work or 11Zf¥ "POrtiOI:I of it. nor ail';llif)' the Ova.er'a acceptance of tl:la work or &liY JlQrtiOI:I thereof. 

'l'he Owner may. at an,y tillle d.ll!"111$1 the progreaa of tbe vork, Vitllout in any ~ renderill8 void the c:ontrac:t. order IJ.terat1ona 111, 11441tiona to or deduc:tiona from the work, IZid, When eo ordered in vM.tift&, the Contractor ab&ll proc:eed Vith the c:hangea direc:ted in such order. 

'l'he veJ.ue of tbe work IJ.tered, added or Olllitted. &ball, if unit pric:ee therefor are atated in the c:ontrac:t, be CC~~~PUted in ac:c:ordance Vith Metllcd. lfo, 1 heretnbelov aet forth. ID the event ~mit pricea tberefor are not at&ted in the c:ontrac:t, the value of the wol'k alt.el'ed, lldd.ed or Ollitted aball be computed in aec:o'l'dAnee Vith Metllcd. lfo, 2 or Jolethod lfo, 3, hereinbelov aet forth, u direc:ted by the Ovner. 

J:!E'l'HQO NO. 1 - CO!!TRACT !J!!!T E!!IC!!': 

Unit pric:ea, if atated in the c:ontract, •hall r;ovem not Ol:lly for &1-terationa in, 11441ti01:131 to aZIIi ded.uctiona froa ~ .. work in c:onnec:tiOI:I Vith the buildifti!:B, atruc:turea or inatall at ions c:overed by the pllml and apec:ific:e.tiona, but &lao for other vorl< loc:ated on the pT'IIIIli ae1 , inc:ident&l. or neceuar:r to the uae of' eaid build1Jl8&, structures or inatalletiona, for vbich pl&DB and apecifi· cationa -.y be later prepared. 

MET!!QP NO. 2 - utm' PI'! ICE OR LU.!P S'!J4 PROPOSALS: 

Unit price•, if not 1tated in the eontrac:t, aZIIi L~ Sua ho"POD&ll ahall be detenllined in ac:c:ord.anc:e with a fair Ul4 nu~onable val.u&t101:1, ..S. by the Contractor alliS appzolfed by the Owner. eo.pgt&tioraa ab&ll be 1telliaed in detail to pet'lli t check by the Owner, aZIIi all infO'nll&tion required by the Ovner to eetablbh a fair valuation of the work 1b&ll be jllcaaptly alll:lllitted. by the Contractor. 
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AI.TZIIATIOIIS AIID ADDmORS {k4) {Coat '4. ) 
Sboulcl the OWer clirect tile Coutnct.or to jiloceell Vitll alteratiou or ed4.1t10AII to the work pelllliziC the 1Ubll1811011 of a price ccaputed. 111 accoriance vith Method No. 2, the Contractor shall proceed Vith 1uch alteratio111 or Mditiou 011 a Puree Acco1.111t Basil, u prov1d.ed. ill Methcd. lfo. 3 follev111C· Sbould. the thi t Price or L=P S1111 PTopoaal, • vtwn 1ut.itted, 111rt. be acceptallle to the OWner, thea, except u other¥1.. d.irected. 'by the OWner, the Contractor 1h&ll coatillue al1ll cu.plete 1ueh alterat1o111 or ld41tio111 011 a Perce Acc01mt 'b&lil. 

M&tliOD 110 , 3 - ?ORCZ ACCOUI'I'l': 

'fll.e •- to be paid. 'oy the Ollaer to the Contractor for al terat'10111 or lclcliti0111 perto%Md on a Poree Acco1.111t 'b&lil 1hall be: 
(a) 'fll.e actual co1t of all clirect labor perfo%Md (1Dclucl1ng foremen emplo)'ecl cQI1t1Ducual7 011 the work, 'bvt 111rt. the 1al.ar7, or cq ~ · thereof, ot' the Contractor' 1 S~Zperillteacleat) al1ll all •teriall t'url11abecl t'or al1ll used. in IUch work, le81 all avallahle cash, tncle al1ll other d.isco1.111ts. · 

(b) Reatal t'or· the use ot' such items ot' .equij:alent u have an 111cliv1d.u&l value in excels ot' Three HUIII!red Doll.an ($300.00), prov'id.ed. that the ..,1.111t ot' auch rental charge al1ll the Ule of IUCh equi]:aellt 1hall have been authoriZed. in vriting b)" the Ovaer. 
(c) All &IIIII paicl tor ro)"al ties, permi tl al1cl illlpectioa t'ee1. 
(d.) All prem111111 for Public Liabilit)" Insurance, Worklllen 'I eo.peuaati011, al1cl other proper and. necesa&l')" 1111uraace, u well u all applicable plllfl'Oll taxe1 • 

(e) A t'ee ot' P1t'teen ( 15~) Per Cen't, which t'ee shall be applied. to the total ot' I'teu (a), (b) al1cl (c) onl)" al1cl shall con1titute t'ull coapensatlon to the Contractor !or all coats and expe111es DOt hereillbet'ore en~.~~~~erated. and all charges tor overheed al1ll prot'i t. (!xplaaatory No'te: Subcontractors Vlll receive such ~ ot' the at'ore•aid. percentage fee only as ~ be allotted. al1ll paid. to th .. b)" the Contractor. ) 

Tbe Contractor shall keep al1ll pres eat, 111 such -r u the OVDer IIIII,Y iirect, an accurate account of all of 'the forego1ng costa, together Vith all aupportiDB vouchers, and. said account shall be subject to aud1t by the OVDer • 
•••••••••• 

No claim b)" the Contractor tor increased. cOIDpellsation tor alterat10111 >r aclclit10111 (except when d.oa. 111 puraua~~ce or vr1tten autborizatioa t'rom the lVDer) Vill be cona1d.ered. Ulllell vr1tten notice of claim 11 IIUII:le to the Ovaer >et'ore commencement of such vorl(. lr.'av111!1 vi thout a vr1 tten ord.er shall 111rt. :o111t1 tute auch authori t)". 
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The Coctr&l:';or shall ~ llll rcraltiea 11114 licl!ll.Se fees ll.l!ceaaary for r- the full and free use :m:!. enjoymeut by the Climer of Sill" lll4 llll ri&hta to aey inventions, machines, processes or d.rricea which liB:' be at!Plied or incoz-Porated aa part of the vork, either in the coll.Dtrw:tioc or wae after COIIIpletioc. '!'be Contractor shall at h1a sole coat and expe11ae defead all BUtta or cl&im8 for ill.fr~emecta of aey patent riglrta and aball forever a&Te 1:he Climer b&rml.esa !'rom damage or loaa 011 acco~mt thereof. 

It' requested b:y the Owuer, the Coatraetor aball t'unlilh a surety COIIIp&ll.)' boad, :1.11 fOl"DD satisfactory to the Climer, coad1 t10Ded ogpoc the f&1 thful perlormmee of the eoatraet 11114 the ~t of llll obliptio111 IIZ'iaill&. tllereull4er. The premi Ulll charge for such 'botn eball be paid 'b:y the Climer: 

LIENS (47) 
The Coatraetor 011 hia 01111 behalf &rid ( wofar aa he 11 able to coutract 111· that particular) 011 beha.l.f of all of h11 Sll'beoctraeton &ad suppliers of ~~~&teri&l and labor hereby expresal:y waives the 'bell.l!fit8 of the Meeb&l11ea Lien lava of the . State :1.11 which the structure, beillg c0111trw:1;ed, erected or repaired, is located. The Coatractor hereby agrees to 'P!'Ocure :!'rom each IIZid every one of his Subcontractors and suppliers of -terial or labOr a release of &11)" claim to a l'llechanics lien which they or all)' of them ~ baTe 'I!Zider the. Mech&ll.ica Lien laws Jf the 'State :1.11 which the ltruc:ture, beill.g eoa~trw:1;ed, erected or rep&ired, is located. and in additioa agrees to fUrnish the Owuer With each &Dd every other document, affidavit or assl.ll"anee which, :1.11 the op111ioc of the Owner, :l:a ceceasar:r or appropriate to 1111ure the Owuer 1!!1ft!ll'itY from meeh&ll.ica 111!118 011 acc01mt of anything doae b:y the Coutractor, or those ac:till.g Ullder hilll or aa ht. Sll'bcoatractors ill. carr:ying out the term. ot this contract &l1d &11)' and all work orders for additioll.S thereto, all as a eoaditioll. of pa¥1111!1%tl b:y the Owuer 011 &eC:Oimt of this contract, or on account of aey ot said work orders for additions thereto. Payments l!lllde by the Ollner Without requirill& strict complimce With the teru. ot this paragraph ahllll 110t be coll.Dtrued u a waiver b:y the Owuer of the right to insist upon such compliance as a coDditioc ot later pa¥~~~~~ntl. 

If at any time there shall be eVid1111ee of the existl!ll.ce, vbether or 110t s11111e has been auerted, of all)' lim or c:lailll C"ilill.g out of or :1.11 eoncectioc with the perfo1'111U1ce or default :1.11 performance of the contract for vhich the Owuer or representatives ot the OllMr or any property of either or all)' property wt&lled 011 the premises llli&ht be or beccae liable, tileD the Owner shall have the right to retain out of any payment thee due or thereafter to 'beca~~e due, :1.11 addition to the amounts set forth :1.11 the contract, an &IIDUil.t sufficient to discharge such lien or aatia~ such claim and to reimburae the Owner and/or the representatives of the Owner for all costa SZid. expensea :1.11 eo1111ectioc therevi til. ill.cluding reasonable attorney tees; and the Ollner, at ita •ole di•eretioc, shall have the right to so apply an:y amounts so retained it the Contractor does 110t have eaid lien or el:lia diseharsed or satiSfied Vithill. the tee (10) 4&)'11 after 110t1ce. 
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LI!IIS (47) (COilt 14.) 
leither tM tillal ~t 11M 11t:17 ]II.Z"t tzt tlla reta1lw4 percet.p aball be~ =- lmt1l the Contractor ab&ll d.elinr to tile OWer a coaplete nle ... of all liee aria ill& cnzt ot tbe CoDtnct, or nceipta 111 fllll 111 11ft tmnot, IZIIl e attid&'l'it tbat, ao tar u be hal lalaVledp or 1Atozwat1oD, tile releuea IZIIl recei:pta COYer all tile labor aD! •teri&la for vtlich a l1e could. be tileol. b Cont~r eball1 it Wl:f Sllbcoctrac:tor nruaee to ·tlzrllieh a relHie or ncei:pt 11:1 t'Ull, t'lzrJ:Iieh a bozl4 aatiafactor'7 to tile Owaer to '"" 11)' it ...,•nwt W1:f ID! all lielll or clailu Vbich ~ at ezo- tiM be tileol or ueerteol 'bT auch SWICOII.trac:tor • 

U tbe uo\Zta retaiJ:Iecl liT the Owaer an 1Daurt1c1et tor tile atoreaau puzpoaea, or it Wl:f tu~:h lie or Cl&ia r '"• 1111diac:llaz'p4 or -tiatieol after all pq-Miltl baft bee a4e to tile CoDtractor, tbell tbe Coatnetor ab&ll pzcapel7 refw:l4 to the OvDer all D:me.Y8 tba~ 1110- ba .... bee p-.14 to 41•Ch&ra• IUI:h l1e or aatiaf)' auch claim, 1Aclud1DC all coati IZid elCpelllel aD! reuoi:IUle attor'IW)"a 1 teea 111 ccnmectiOD tllarevi th. 

SCHEDULI at P!IICIS AID .AI.LOCA!ICII ar OW!R 18 COS'r (48) 
Previoua to the tint ~ u:ad.er the CODtnct 1 the Ccmu.ctor ab&ll aubmt to the Ovner a acbadule ot pricea ot the a ..... ral 41'1'111olll IZI4 nb· 41Viaiolll ot vorlt enteril:lg· into the coatract, to be .U1414 u tba buia tor ~menta . 8ai4 acbadule aball be 111 auch 4eta1l u the Owaer ~ require 11:1 oroler to enable it to allocate the var1oua itaa ot coat to 11!41v14\lal. 'b"'"''np Ul4 other atructurea R4 illltallatiOIII. The pric .. lilteol 111 the acheolule ab&ll qgrepte the total contract price. 

The Ovner reaervea the righ1: to 111cnue or olecreue the 11:141v141l&l it- ot price• lilted 1D 11&14 acbadule it the - ahall appear to be unbalaDced.. 
The Contractor shall, Vithout additional charge, f'llnliah tran time to time, as requested, such aolditiOIIIl aegngatiCIII ot coata u III&Y be required 'by the Ovner for the purpoBe of allocatiJ18 coata ot the various indiVidual buildil:lgl, ~tructures and each equipmeut illltall.&t1on therein or cozmected therev1th. 

COlfl'RAC'l'(l( 'S PAD4!R'1' li!Q.tlZS'l'S (~) 
The Coutractor 1 • pa~ rwqueata ahall be 111 tOZ'III acceptable to the Ovner and in contondt:y Vitll the Sc:.bedule ot Pricea described in SectiOD 118 hereot. Such paymeut requests ahall be acccnpan1ed b7 tile Coutractor11 avorn atatemeut, in form acceptable to the· Ower, aettUig tortll the original UIOUDt ot tile contract, the net amount ot c.bazlpa therein, the 111101.11rt ot the coutract u at the date ot the svorn etatemeut, the total IIIIOWlta preViouaq paid on aceouzrt ot the contract 1 the wzpaid balance thereof and the total IIIIOWit ot the pa:JIIII!Irt requel'ted 'b;y the Colltractor. S1milar intonation Vith reapect to each ot the aubcontracton tor vbaa paymeuta are requeated ahall be aet torth 1D the avaru atateaut. 
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PUNT ENGINEERING OFFICE FORD MOTOR COMPANY 

c:omA.C'1'0R 'S PA'!M!l'l'f D:qtl!S'f'S (49) \Cent 'd.) 
'!'be Contraetor 8h&ll, v1tllin fif'teen ( 15 ) c!a,ya frcm the date of the Ower '11 rem1 tt.&Dce 1 aubmi t a receipt ligDed by each wbcontractor, in form acceptable to the Ower, tor the full UIOI.IDt of the lUll! 111eluded for 1111ch sub· eODtractcr 111 the Ower's remitt.&Dce. l"a1lllre ttl wbmit BUc:h receipts ahall JuatU;y the Withholding of future ~Dtl by the Ower. 

PAlkiiifS ':0 COif!I.AC."!'a (50) 
P!Qwrate 1hall be M4li 117 ths OIIUZ' 111 &e~ Vith tile tenaaJ of the ccntraet II&% •••• ut. 

Ill eua ot claliYar.Y ot atariala, or ~ vork which eazmot be coavidiieutJ.7 tizll4 111 ~. ths Olll:ler ~. 1t it &JlPZ"''TH of vllet b.u been d.aDG, aa1at ~ en aeeo=t of tile -, vhich PIQIWt •hall be recltoned oaa of the pq&eutl Oil &ecoarat of ths coatraet. 

llo •tal"iall or nppliaa dalinZ'*l to ttMt 11ta ot tl:le vork •ball 'ba ra&lie4 thllnfi'ta Without ttMI vntta COIIIant of the OVMr. 

llo PIQIWt V1ll be M4li to tile Coa.traetor for •tari.&l IICt dalinrwd upou the prailaa. 

•1tber ~t1 M4li 1lll4a1' tl:le COI!lU&ct, 110r tile ·oecupaaq, ua or opan.t1cn, 117 thll OV!alu', ot the prailel, 111clllllil1c all buil41Dcl &1111 wtal· l&t10ill, aitller p&Z"tial or arat1ra, 1b&ll be w14enca of the pertor.nca of tl:le ecnt:raet, a1 tiler ~ or 111 put, aor 1b&ll nch ~ be CC!ftltZ"'leC!. to be u ac:eeptazlea ot dafaet1Ya vork or iapzoper •tari&ll. lo NWut, t1ll&l or otherVile, allall be COIIItrua4 to raliaYa the Ccntraetor tl"'OI h11 oblipt1cn to Mice IQOil tm:t detect • arid.JII or d1acOYere4 111 hill von Vi th1l1 tbe pel"iod of hill par~~Ataa, or tc V&1Ya UQ' epee1t'1c oblipticn the COiltraetcr mq u•- u tc thll 4unll1lity of hill work. 

'!'be Ower 1hall ban tbe power to Vitbbcld. ~t it, 111 its op1111cm, the vork 11 DOt beil:l& 4oae or procre .. iq aat18f~, 1111til 1uch tiM u the procna1 or c:baractar ot the work baa, 111 1tl op1111ora, baal:l Mile aatil'factorT· 

PAi'CSllii AID RIPLACIIID t:Sr DWG!'D iCBI: (51.) 
'!be Coutraet.or ab&ll be held re1po111ibla for all .s-se to tile vark thlt 1• e-e4 117 hie vork, vorma, or b;r hi1 ~. ?atc:lUDC &1111 rapl&e111& ot Aewcad vork, ueept u proY14ed. uader the hn11ns of "Gl&aa lllllup", ~hall be 4oae u 41racte4 117 tile Raa14ant-!Dg111eer, but tile coat of •- ab&ll be p!Lic! 117 the COiltraetor. 

-At coapl.atioa. of the work, .s-se to tba lm1JA1np, c!r1na, val.kl, Qllderp"CNZ~d &1111 OYIZ'head vark, ate. , •ball be w.4a sco4 to tba aatilf'acti= ot the Ovoer at Contraetor '1 a:paDH. 
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GLASS DAMAGE (52) 
When a Con~raetor 11 dea1gnated ~ Speeifieatioaa or otherviae aa the General Contraetor, he lhall be reapondble tor &11 bre&lc&&e of or other 4-ae to ~a .. pe1"111&1lently in. tall ed in the bllildinga. 

Where the hreak~e or other dalaa6e il la!OV!I to have been eauaed by ~ Subeontractor, Contractor or other party not under ~he juriadic~1on of the General Contractor, the breakage or ~e aha11 be made good to the aatilfaetion of the Ovner by the C'.eneral Contraetor and paid for ~ the Subc:ontractor, Contraetor or party rei'PQMi'ble for the breakqe or ~. 

Should the Contraetor fail to 1~ly a auttieient number of properly akilled workmen or auttieient materi&la of proper qlalit;r, the OWner may, at ita option provide aueh workmen or materials and deduct the eoat thereof tram ~ ~K~neya then due or thereafter to beeome due to the Contn.ctor or, ahould the Ovner deem such failure, or the failure of the Contraetor to proaeeute the work With promptness and diligence. to conatitute autficient b&lia tor auch aetion, the Ovner may terminate the employment of the Cnntraetor. llritten ~~~:~tiee of termination of su"h employ'lllent shall be delivered to the Contractor'• Superintendent or sent by registered mail to the Contractor, at leaat three (3) ~ prior to the effective date of termination specified in IUch notiee. Upon sei"V1ce of sueh notice the Ovner shall be at liberty, Without prejudice to such other rights and remedies aa may be available, to enter upon the premiaea, take poaseuion of all materiala, tool• and equipment thereon and ftlll].oy, upon auch 'basis aa to it may seem proper, 1ZJY other peraon or penoaa to CQIIIPlete the vork ealled tor under the Contract. 

StlSPENSIOl'l' OF OPERATIONS (54) 
The Contractor ahall. upon the Owner's Vt'itten requeat, auspend ahipment and delivery of material and atop &11 vork and operatioaa hereunder tor such period or perioda of tillle aa the Ovner may deem adviSable. Upon receipt or such notice, the Contraetor ahall immedja~ely conf'er With the Owner relative 'o the reduction and poaai'ble elimination or the Contractor'• field costs and lith respect to sueh other :pnlll'l!et1ve coats and e:~tpenaea aa may rHult directly ~= sueh work stoppll8e. 

The Contractor Vill part1eularl7 note that reillbura ... nta Will in all :aaea be limited to his aetu&l net eoata and expentH tar auch itema aa ah&ll ~ave been agreed upon between the tartiea. Such eoata aa!. ezpenaea ahall be u'bjeet to audit 'by the Ovner. 
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!be Ov!:Ler ~ te%'1111D&te this contract at &ZIY t:lllle, at the Owner' 11 diseret1CIIl, by the giv:!.Dg of vr1tten Detiee delivered to the CCII:ltraetor, or sent by registered mail to the CCII:ltraetor at leut five (5) da;1'l prior to the effective elate of termillatiCIIl apec:itied. iD INCh IIOtiee. Attar receipt of notice of tel"'BiD&tiCIIl the Contractor ehall termillate all work 11114er the CCII:ltrac:t on the elate epeeified. 111 auch aotice 8Zl4 shall ( 1) tel"'BiD&te all orders aDd 8Ubcoatracta chargeable to the pertol'll&l1ce 011 thie contract, Vl11eh ...,- be termillated. Yithout coat&; (2) ter.Uiate 8D! aettle, 8UbJec:t to appzoval of Ov!:Ler, other ol'l!en 11114 aubcoatraeta vnere the coat of aettl~ Y1ll be leee thAzl coati Vbich voul4 be iDcu.rred. were auch ol'l!en 11114 8Ubcoatraeta to be C:CIIIIPleted.; .=. ( 3) tnzwfer to Owner, iD ac:corc!aace Vi th Owner' • d1recti0111, all materials, aupplies, work 1a proce .. , taeilitiea, equi}ael1t, wcb1neey or toola acquired b7 the Contractor iD c01111ectioa Vi th the pertor.zu:e hereof 11114 for Vl11eh the CCII:ltractor 11 re:l:abwsed. hereder, 11114.all plADa, clnttiDc8 1 worltiD& d.n.viDP, eutehea, apecifieatiou 11114 izltormat1011 for uae 1a c-et101:1 therevith. 'rile Coutl'Ktor ahall, 1f directed. b7 the OVDer -s. to the extent stated. 1a the lotice of 'fera1D&t1oa, 4o 8UCh work u ...,- be uce .. aey to preserve the work iD prognaa d to protect •teri&l., p1ult d equi.-at Oil the work or iD t%'11l1U11 t thereto • 

Upoa termiDatioa of thia c01:1traet 1A aec:orc!aac:e herevith d UPCIIl c:011plimce b7 the Contractor Yith the prortl10111 ot the preceding paracraph, 1A 11D7 cue other thaD for bre&eh of th1l c:oatraet arili!IC troll fault of the Contractor, tlle Owner all&ll ~ the CCII:ltraetor 1A diacharp of all obl1gat10118 der thia c01:1traet Yitl:lout 4upl1eat1CIIl d Ol1l.T tor (a) nell. portion ot the vorlt u the CODtractor 11114 hie Subcoatractorl aball have c:011p1 eted., plua (b) the coat to the Contractor ot mater1ala which baYe beG 4811 vend. to the pl.aDt lite of the OVUr up to the effec:t1Ye elate of tend.aatioa, plu (c) the coat to the Contractor of •ter1ala to be u.S. ill perfw nee of thia contract for Vl11eh bOI:Ia f14e, irreYocable ord.en haYe beG placed. by the Contractor prior to the etfec:t1Te d.ate ot term1aat1oa Vl11eh baYe aot beG tel"'BiD&ted. d aettled. here1lll4er, pro-r14ed. that nell •teriall are 4al1Tered to the Owner Yith111 .. reu· oaable period. after the effective elate of tel"'liD&tion, plu (4) tha coat to the Contractor of tera1.11at1ZIII: d aettliag or4en d a@coatrac:ta 1A ae~ord.aace Yith thia prortaioa, ~ plu (e) the coat to the C~ ot-c:c.p~ Yith the Owner'• d.ireetiou relatin to the preaerYatioa of the von ill procreaa Ul4 the protectioa ot •teriala, plant 11114 equi~ oa the work or 1A trazwit thereto. !be ~t to be a4e for 11D7 euch CQIIPleted. portiCIIl ot the work aball be iD the proportioa that the COIIPleted. port1011 ot the .work bean to the •tire wart prort4e4 for 1A thia Coatraet. Upoll cq sw:h: tuli1Dat1011, •coet to the Colltraetor" u uaed. hereill •ball illclUI!e field. a baM office expa~&e d1reetl7 applicable to the CCII:ltraet d aot otherviae reiabuned. hare1lll4ar; bi::Nner, tl:lol Owner all&ll be Ull4er aa obl1pt1011 to Jl8l' tl:lol Coatractor for anticipated prof1 t oa mQ" port101:1 of the vorlt aat ccapl.eted.. !he Owner •ball be llllder 110 obliptioa to c......,....ate 't.be Colltractor 11114er the pnwt.iou ot thil aect1011 if the coatract 111 tanW!ated. bec8!•H ot the Coatn.ctol-'1 'breach ot coatraet. !he •- of all a.Nata ~le 1lll4er this pro'l'iliOI:I, plu the .- ot all DO'UDta prertoud7 paid. 11114er th1l coatraet lball 1A 110 ~ uc:eed. the total coatract INII. Such coats and expe~:~.~es shall be aub,lec:t to au~ 1 t by the OvMr. 
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m!MillAfiOif BY OW!ml (55) (Cont '!.) 
Ill 1m¥ IIIII! all aubcoAtr&CU ctare4 1Jato 'betveeA the Colstnctor IIIII! l:lia SubCODtracton IIIII! 1Ja CIT IIIII! all O'Uier cCIDJ.tMAU IIIII! oblipt1cu Which tbe COilt:ractor UT 11Z14ertalte or 1Jacw, all 1Ja comaect101l V1th the writ Ull4er tiiU cOiltract, &pFOpr1&ta proYiaicu ah&ll be ...S. to iaaun the mat HUOII• Uile terM, 111 rrat ~ temizl&ti011 ~ tile colltr&ct -,.the Olrur, co~iateu.t Vith the prond~ hereill COIIt&ille4. 

!be pron.i~ llered lh&ll DOt 'be a. s to liait the • u .. ;rmted. to the OlrDer 'by the CODtrsct, or ot.herviM. 

CI.UIIllll OJ' PR'MISIS (5§) 
'Die C011tractor ahall at all ti.-a keep the -=tin pnaiHa :me ot . rub'b~ah IIIII! 4e'brU cau.ed 'b:y h18 varll: IIIII! ~ apl07HI 1 or by h18 Su'bcoatn.ctor, 11114 upan ~et10D ot the vorlt ehall leave all \IU1l41np 1Jacl'lll!a 1Ja the coatnct 'broolll cleu. 'rba Coatractor aball &lao 1 ezuve 1'1"'a the p:wmaee all 1tae auch u t~rar;y parti t1011a I o1'1'1C8 11114 ltorace lhede 1 tQC:I •ter1&]. 1 etc • 1 vtlich ,.H u.ed tor teaporar;y purpoeee 4ur111c CODitl'UCt101l. 

Sbaul4 the Coatractor tail to 4o the require! cle&llillc writ 1=e4iatel)' UPOil re~at, the OVIIer UT eaplo:y IleA 4irect IIIII! charp the coat ot - to the &CCOUIIt Ot the Coatractor • 

'1'be Colltractor ah&ll execute IIIII! !el1ver to the OlrDer, betore tillal. ~llt, a written OU&Z'&IItee. ill tona eatietactor;y to the OWer, that all labor 1114 ~~~&teri&la tunUahe4 IIIII! wrk pertonlll!li -,. the Coatractor are 1Ja accord&Dce V1th the collt:ract, pl.aDI IIIII! apeeit1catioDI 1114 r.uthoriled &ltar&tiOIIa IIIII! 1144i t1oDI thereto; IIIII! that, abaul.4 &117 4etect 4eYelop 411i'111C the COiltract OU&Z'&IItee period, u hereillatter 4et111e4, 4wt to illrproper •teri&le, wrll:uzlahip or a~nt, the •-· together V1th &117 other writ attecta4 1Ja cor ... ctil:l& auc:h cl.etect, ell&l.l, UpOil Vi'ittlll llOtice, 'be made &oo4 'b;y the Colltractor V1uout expeDee to the Ovller. 

'1'be Gll&nZ!tee shall be tor a per1o4 ot tva ( 2) 7ean 1'1"'a the date Oil which the completed wrll: ia t'Unle4 over to &114 acceptec! 'b:y the OVIIer, Ullleaa a cl.11'1'erent period. ~ ti.- 11 ele.vt~ere epeeitie4. SbiNl.4 the GU&r&lltee required. UDder &117 trade aeetiOII ot the apee1ticat1oa. 'be tor a per1od. ot .are or lell th&ll tva (2) ;yeare, the Contractor'• Ou&riU:Itee eh&ll, With reepect to euch trade or tndee, 'be tor euch lOD&er or ellcrter per1o4. 

The C011tractor • • atoreea14 Guarantee •hall ct~Yer all vark 11114er the cODtract, whether or DOt &117 portion or trade baa 'oeesl ue18De4 or eublet. Ill the event &117 portiOD ot the wrk il pertonlll!li 'b;y Aeeipeee or Subt:Oilt:ractore, the Contractor shall obtain trom such Aaa1cneee IIIII! SubcODtracton their written Guarantee to the Owner coverin& their reepect1ve portiou ot the writ tor the period.l apecitie4 &114 ah&ll cl.eliver •-· topther V1th hie Ollll au.nctee, to the Owner. Aeeigileea' &114 SubeODtracton • GU&n.llteel eh&ll ezpre••lT prov14e that the aue a hall 'be entorcea!!le 41reetl:y 'b;y the Owner, 1.1' 1 t 10 elects, IIIII! ah&ll Z"'ll1 eODcurrentl)' vi tl:l the Contractor ' 1 GU&Z'&IItee. 
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SPICIAL COKDITIOHS 

The requirements of the Ford Motor Company General conditions for Lump sum Construction Contracts shall apply to this CONTRACT and to the followinq SPECIFICATIONS except as otherwise stipulated herein. 

The requirements contained in the Ford Motor Company General conditions which differ from any requirements contained in these Special conditions shall be superseded by the requirements of these Special Conditions. 
All references to the CONTRACTOR or the Earthwork Contractor (EWC) shall be construed to mean the General contractor unless other mociifyinq phrases are used in conjunction with the term. 

The term RESIDENT-ENGINEER as used in the General Conditions shall mean the same person as the term CONSTRUCTION QUALITY ASSURANCE OFFICER as used in the Special Conditions and the technical sections of the SPECIFICATIONS. 

1.2 KODIPICATIOHS TO GEHIRAL COKDITIOHS 
Accident Prevention C26l 

The CONTRACTOR shall appoint a qualified person to inauqurate, direct, supervise and enforce a safety proqram for all construction operations. Said person shall be on the job site durinq all hours of operation. The CONTRACTOR shall provide to the owner a detailed written report of all accidents that occur at the site, reqardless of the severity. The CONTRACTOR shall comply with provisions outlined in Appendix . E of these Specifications entitled "Special Provisions Reqardinq Safety and Health (B)." 
Liability Insurance f29l 

A. The CONTRACTOR shall procure and maintain insurance companies that are acceptable to 0~, and before startinq the work, shall provide OWNER with Certificates of Insurance coverinq: (a) statutory worker's compensation insurance, (b) employer's liability for not less than one million dollars($ 1,000,000), (c) general 
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public liability and property damage liability insurance, including contractual liability, with limits of not less than one million dollars ($ 1,000,000) single limit per occurrence, and (d) automobile liability insurance, including all owned, non-owned or hired vehicles, with limits of not lass than one million dollars ($ 1,000,000) single limit per occurrence. 

B. The Certificates of Insurance required by this section shall provide that the policies under which insurance is effected may not be canceled or modified without thirty (30) days prior written notice to OWNER. The furnishing of such Certificates of Insurance shall not relieve the CONTRACTOR from any liability or obligation for which it would otherwise be responsible. 

c.· The CONTRACTOR may, as an option, provide Certificates of Authority to self-insure worker's compensation in lieu· of actual Certificates of Insurance for only those jurisdictions in which the CONTRACTOR is a qualified self-insurer. 

0. The CONTRACTOR'S Public Liability and Property Damage liability Insurance shall include a "Hold Harmless" clause which protects the ARCHITECT-ENGINEER from damage and liability caused by the CONTRACTOR'S negligence. 

The contractor shall examine the site and compare the work called for in the drawings and specification with the existing field conditions. 

The contractor shall assume full and complete responsibility for deductions and conclusions he makes from his inspection. 

1.4 DRAWIBGS AKD 8PBCI~IC&TIOB8 

The drawings are not all-inclusive and the contractor shall include all items of work necessary to obtain complete syst ... , even though the items are not specifically called for on the drawings and the specifications. 

1. 5 PIIOJBCT DTBRIAL AKD JIQUIPDJI'l' 8TAT118 UPORT 

Subsequent to the owner's approval of subcontractors, suppliers, materials and equipment, and within seven (7) days after contract Award Date, the Contractor shall submit a 
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Project Material and Equipment Status Report. At the request of the Owner, the Contractor shall furnish unpriced copies of purchase orders of material and equipment. 

The Contractor shall co111111ence work under this contract i111111ediately after notice of award by the OWner, and shall viqorously perform the work and shall complete his entire work by the completion date. The time stated for completion shall include final clean-up of the premises and all work for which he is responsible. All work shall be completed and turned over to the Owner by the completion date stated on the construction Schedule. 

1 • 7 O'rUJt COHCVJtJtDI'l' WOU 

The Contractor is advised that other concurrent work ~~~&y be conducted in the same area as the construction site. This Contractor shall coordinate his work with the other Contractors so as not to delay this contract, or interfere with the operations of the other Contractors workinq in the area. 

1.8 HOURS OP WORE 

All work shall be performed durinq dayliqht hours, unless prior approval has been received from the OWner. 

The Contractor shall keep on the job sufficient construction equipment to -et the requirements of the work. The equipment shall be in satisfactory operatinq condition, and capable of safely and efficiently performinq the work as set forth in the specifications. All equipment shall be subject to inspection by the owner at all times. 

The contractor shall provide all temporary illUIIIinated barricades, enclosures or coverinqs necessary for the protection of the work until construction is completed. In addition, the Contractor shall provide all other protection required to properly safequard the owner's property and equipment, employees and the public. 
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In addition to the General Conditions requirements for "Accident Prevention", the Contractor shall comply with the State of Michiqan Construction Safety Commission General Safety Rules and Requlations for the Construction Industry, effective June 9, 1965. 

The Contractor shall utilize only health and safety trained personnel for the excavation and construction of the upper slopes in Cell II which may be in contact with old waste areas. Health and safety traininq will be considered to be documented completion of a OSHA traininq course conducted. in accordance with 29 CFR 1910.120. A Health and Safety Plan shall be prepared and implemented by the Contractor consistent will all applicable federal and state requlations. An optional Guideline Health and Safety Plan, which is the sole responsibility of the Contractor, is provided in Appendix B. 

1.13 USB or PRBKXSBS ~ OWKBR 1 8 SBCURZTT RBQUIR~BMTS 
The contractor shall confine his workinq apparatus, the storaqe of materials, and the operations and movements of his workmen within the limits indicated by the owner's rules and requlations and as directed by the Resident Enqineer. The premises shall not be unreasonably encumbered with his materials. 

The contractor shall comply with the requirements of the Allen Park Clay Mine with reqard to the entrance, movement within and exits of trucks and equipment. The Contractor shall coordinate all such operations with the Resident Enqineer. The Contractor shall instruct each subcontractor reqardinq these security requirements of the owner. 
Contractor's vehicles shall be parked in areas as designated by the owner. 

The Contractor will provide his own portable on-site office facility with telephone service. 
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Potable water is available at the site. Non-potable water for waterwagon dust control and construction purposes is available from the sediment pond. 

Limited electrical service is available on site: however, connection to the public utility is the responsibility of the Contractor. 

1.17 TOILBT PACILITIBS 

The Contractor shall provide his own portable toilets at the project site. 

All waste materials resulting from contractor activities shall be removed from the premises and diaposed of in accordance with applicable federal, state and local requlations. No burning of waste material will be permitted on the premises. All oils and fluids drained from equipment shall be collected for disposal off site. Excavation spoils may be disposed of at the site aa approved by the OWner. No garbage may be disposed of on site. 

The Contractor ahall, at all times, keep the premises free from accumulation of waste materials or debris caused by his employees or work, and shall remove such materials when necessary or required by OWner. 

The Contractor shall take all precautions to avoid depositing debris and mud on roada and streets adjoining and on the OWner's property from vehicles and equipment operating to and from the construction site, as part of the operations of this contract. All trucks exiting the site must pass through the automatic wheel wash provided by the owner. All trucks to and from jobsite shall be covered and will comply with all applicable Federal, State and Local laws and requlations. 
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1.20 co•sTRUCTIO• PUGITIVB DUST CO~ROL 

The earthwork contractor will be responsible for controlling site fugitive dust by employing a water-spraying truck. The requirements to comply with the facility's county-enforced fugitive dust control program are as follows: 
1. Water spray all unpaved active roads at the rate of 0.13 gallons per square yard per hour of operation and, 
2. Water spray all active truck unloading areas so as not to create visible emissions greater than 5 percent opacity using Test Method 9D from Michigan Act 348, as amended and, 

3. Water spray (using 
entrance road at a 
operations and, 

high-pressure water) the paved minimum of two times per day of 

4. Maintain records of all watering activity and submit daily to the facility office. 
Note that the usa of water as a fugitive dust control measure shall be suspended whenever: 
1. Usa of water could result in a freezing or safety hazard or, 

2. Snow cover blankets the area to be treated or, 
3. Where 0.10 inches or more or precipitation have fallen within the preceding 24-hour period. 

1. 21 PBO'fOGJIAPBS 

Taking of photographs will not be permitted. 

1.22 ft'fCJDAM 

The owner will not provide security patrols construction area either during or outside construction hours. 
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The owner will designate vertical and horizontal control points for the Contractor. All other lines and grades shall be furnished by the Contractor. All layout work shall be performed by competent Engineers/Surveyors acceptable to the owner. 

The contractor shall complete layout of the work and shall be responsible for all measurements and elevations that may be required for the execution of the work to the location and limits as shown on the Project Orawinqs. 
The contractor shall furnish, at instruments, surveys, stakes, equipment, tools, materials, and all in laying out any part of the work. 

1. 2 4 "AS-BUILT" DUWIBGS 

his own expense, all 
templates, platforms, 
labor as may be required 

The Contractor shall maintain, at the job site, a complete set of construction, shop and installation drawings for all work under this Contract and shall record thereon all revisions and alterations to the work prior to acceptance by the owner. Upon acceptance of the work, the contractor shall make all recorded corrections to the drawings prepared by him and his Subcontractors before forwardinq them to the OWner. 

1. 2 5 SHOP DUWIBG 8tJBKITTAL P:IOCBI)IJU 

In reference to Article No. 15 of the General Specifications regarding number and type of shop drawings to be submitted, the following criteria supersedes that portion of the referenced General Conditions Article. 
The Contractor shall submit a clear, legible, reproducible mylar or brown line and one print for approval review; shop drawinqs shall be 24" x 36• size sheets. The Engineer will review the submittal and make appropriate comments on the reproducible mylar. The Engineer will reproduce sufficient number of copies for his use and the use of the owner and will forward the marked reproducible to the contractor. The contractor shall revise the original tracinq to agree with the mark-up and run copies for contractor's use, the use of Subcontractors and for submittal to the Engineer for the Engineer's records. 
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The owner reserves the riqht to disapprove shop drawinqs even throuqh they have been returned "approved" by the Enqineer. Shop drawinqs which deviate from the specified materials or equipment will be submitted by the Enqineer to the owner with recommendations prior to returninq them to the Contractor. The contractor must alert the Enqineer when he submits shop drawinqs that deviate !rom the contract document. 
Any deviations !rom the 
prior approval !roa 
representative. 

1. :u 01n111R I 8 JUGBT 'fO wou 

plans and specifications must have the owner, or his authorized 

The owner reserves the riqht to perform construction work similar in nature to the work included under these specifications in a nearby area on the site concurrently with the Contractor, with his own plant maintenance personnel, or with other contractors. It is the Contractor's obliqation to cooperate fully to prevent conflicts which could affect the timely completion of work. 

1. 27 APPORTZOMIIDIT 01' WOU 

The contractor shall classify and apportion the !urnishinq of materials and the performance of labor to the various trades involved in accordance with local customs, rules, jurisdictional award, requlations and decisions insofar as they may be applicable to the work, reqardless of the classifications indicated in the specifications. 

1,.28 KB'l'BOD 01' CAJUlTZ•G o• TD WOU 

All work under this Contract shall be arranqed and carried on in such a manner as to complete the work in the least possible-time. The Contractor shall consult with the owner as to the methods and sequence of carryinq on the work so as not to interfere with the owner's operation or delay the work of other Contractors as well as to space that may be available for material storaqe and place of access to work. 

1.21 KZDDB• OBST:aUCTio•s 

If, durinq excavation for new work, the Contractor uncovers a major man-made obstruction which is neither shown on the drawinqs of the existinq conditions nor could be deduced to 
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be present from those drawings and could not be seen upon visual inspection of the area, the contractor will be reimbursed by the OWner for the cost of removal or alterations, at a mutually agreed upon cost, but only if such condition is immediately brought to the attention of the OWner in writing. Method of removal or alteration shall be resolved with the OWner and such work shall not delay the construction schedule established for this project. 
The owner's operations must be maintained during the life of this contract. Accordingly, the Contractor shall be required to conduct his work operations in the various areas to comply with the OWner's operational demands. 

Should the Contractor's work, through no fault of the OWner, fail to progress according to schedule, and if, in the opinion of the OWner, or if deemed necessary to protect this or adjoining work from damage, the Contractor shall work such additional time over the normally scheduled hours of work, including Sundays and Holidays as required to meet the schedule time. No additional compensation will be allowed to the contractor for such extended expenditures of work. 

1.30 BULLBTIB CBAHGBS 

Requests for quotation of bulletins, as issued by the OWner or OWner's Engineer shall be quoted, complete with itemized breakdown and total costs, within seven (7) days of the date of issuance of the bulletin. 

1. 31 'l'l!ISTIIIG SBRVICBS 

The OWner will retain a third party consultant to serve as an independent testing agency. The Contractor shall cooperate with the testing agency and provide such materials, equipment 
and services required to conduct the tests except technical equipment. Any information received from the testing shall be for the OWner's purposes and shall not relieve the contractor of his responsibility for the work or removal and 
replacement of faulty work. 

1.32 KBTBOD 2 - AL'l'BRATIOII ABD ADDITIOB1L COSTS 

A. The alterations and additional& covered in Method 2 -Section 44 of the General Conditions to which contractors 
and Subcontractors fees are applicable, are the items of work that are not covered by the Contract unit prices. 
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B. The computations of the cost of these items of work shall be itemized in the proposal to show: 

1. All airect labor required per item of work ana labor rates incluainq base rate, supervision, frinqe benefits ana insurance ana taxes. 

2. Quantity ana coat of material uaea per item of work incluainq applicable taxes. 

3. Equipment rental cost. 

c. The itemized breakdown of information ana cost is required to permit check by the Owner to establish a fair valuation of the work. 

1. 3 3 PAYJODITS '1'0 COII'l'JIACTOR 

In aaaition to all requir-enta outlined in these Specifications, the followinq shall also apply: All payments to contractor will be subj ectea to a lOt retainer of the total amounts payable to the Contractor. The lOt retainer will be payable to the Contractor after the final acceptance of the work as required by these Specifications ana the Project Drawinqs by the owner. 
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S!!ICTIOIJ! 2 

2. l SCOP!!I Oll' WOU: 

The contractor's scope of work consists of furnishing all labor, materials, suparviaion, equipment, and services necessary to complete construction of Allen Park Clay Kine -Cell II, as presented in these specifications except as noted below. The Contractor will alao he reaponsihle for the construction, maintenance, and, at the owner's option, removal of all necessary temporary ramps, haul roada, and access roads suitable for the traffic anticipated, and any safety equipment, such aa barricades, flaahers, and siqnaqe. The contractor shall he responsible for maintenance and protection of the work, includinq removal of rain water and seepaqe water. The Contractor shall provide and operate a water truck for dust control on the site and all associated access and haul roads. 

The owner will retain a qualified orqanization responsible for the supply and installation of qeosynthetic material, except for pipe wrap material. The OWner will also provide the required survey controls for layout of the project. Controls lost throuqh carelessness of the Contractor or his subcontractors shall be replaced by the Contractor with no additional cost to the OWner. Any additional controls which may be required durinq the course of the Work shall be the responsibility of the Contractor. The Contractor shall be responsible for all temporary construction stakinq needed to control the Work which shall he referenced to the survey controls provided by the owner. 

The owner will purchase clay for the construction of the cell from a pre-approved clay supplier. The clay supplier will transport the clay from the supplier to the site in a condition acceptable to the OWner. It will be the contractor's responsibility to coordinate with the OWner the time and quantity of clay material delivered to the site with the owner. 

All work described in these Detailed Specifications shall be constructed to the lines and qrades shown on the Contract Orawinqs and in accordance with these Specifications. Any deviations from the Drawinqs or Specifications require the prior approval of the owner and must be documented by "asbuilt" revisions to the Orawinqs. Durinq all phases of the 
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construction, the work will be tasted, inspected, and evaluated by the Engineer or OWner prior to approval. 

2 • 2 WOU: COVBUD BY TJIII COJI'l'JIAC'l' 

The contractor shall construct Cell II as shown on the design drawings and specified herein. The work covered by this contract will include, but will not be limited to the following: 

A. construction of temporary access ramps and staging areas. 
B. Drainage of cell base and dewatering of excavations. 
c. construction of stabilizing berms. 
o. Excavation, filling and grading of cell base. 
E. Excavation, filling and grading of cell sidewalls. 
F. construction ot perimeter berms. 
G. construction of anchor trenches tor cell liner. 
H. Fine grading of cell floor and sideslopes. 
I. supply and installation of artesian seepage removal system, including controls. 
J. coordinating the installation of secondary flexible membrane liner (FML). 

K. supply and installation of secondary leachate r-oval system, including controls. 
L. Placement of compacted clay liner. 
M. Fine grading of clay liner, supply and installation of HOPE sumps. 

N. coordinating the installation of primary flexible membrane liner (FML) • 

o. coordinating the installation of leachate collection drainage net and filter fabric on the side slopes. 
P. Supply and installation of leachate collection and r-oval syst- on the cell floor, including controls and t-porary storm water diversion berms. 
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Q. Final grading and vegetative cover. 
R. surveying required to construct Cell II to specification. 
s. Facilitate taking of samples by the Independent Testing Engineer (ITE), performance of quality control field testing by the ITE, and surveying and inspections directed by the CQA Officer. 

2 • 3 II'OU: PBUOlildD BY J'XI. DJI'tJJ'AC'l'UUJVI:a!S'l'AU.IIJl 
The FML Manufacturer/Installer shall provide the following: 
A. Supply and install the Artesian Water Collection System drainage net and filter fabric lining the cell slopes and floor. 

B. Supply and install the Secondary and Primary Flexible Membrane Liners (FML). 

c. Supply and install the Secondary IAiachate Collection system drainage net and filter fabric on cell side slopes and floor. 

o. supply and install the Leachate Collection System drainage net and filter fabric on cell side slopes. 
E. Develop and submit to Ford QC inspection forms proposed for use in documenting field inspection activities associated with their own construction quality controljassurance program. These include but will not be limited to flexible membrane liner installations, leachate collection system installations, and artesian water collection system installations (Drainage Net and Filter Fabric). 

F. Provide all inspection documentation and test results per requirements of this specification. 

2.4 CO:a!S'l'JlUC'l'IO:a! QUALITY ASSURA:a!CB P~ 

A detailed Construction Quality Assurance Plan (CQAP) is included in the specifications in Appendix c. The CQAP is considered part of these Specifications. 
A. Lines of Authority 

Ford is the facility owner and operator and has overall responsibility for construction quality control testing 
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and quality assurance activities. Ford will appoint a Construction Quality Assurance (CQA) Officer who will be responsible to Ford, and will have final acceptance authority with respect to all phases of construction associated with this project. Each contractinq and inspection company shall retain responsibility for the supervision of their own employees and the implementation ot their own Quality control/Assurance proqrams and tor providinq docUIIIentation to the CQA Officer as specified in this docUIIIent. Acceptance or rejection of work, and implementation of the associated corrective actions shall be the responsibility of the CQA Officer. 
B. Areas of Responsibilities 

This section contains a description of the qeneral division of responsibility between various parties to be involved in construction at the Allen Park Clay Mine Cell II. Detailed responsibilities are provided in appropriate sections of this doCUIIIent. 

1. Ford Motor company (Ford) 

The Contractor as well as the CQA Officer are directly responsible to Ford as the Facility owner and site operator. 

2. construction Quality Assurance (CQA) Officer 
The CQA Officer will be responsible tor monitorinq the Contractor's activities and tor Ford's construction quality assurance personnel on site. The CQA Officer will be responsible tor monitorinq construction activities to verity that the work is completed in compliance with the desiqn drawinqs and as specified herein. 

Specific duties of the CQA Officer include: monitorinq activities of personnel and contractors involved in the construction of Cell II, supervision ot the Land surveyinq contractor (ISC) and Independent Testinq Enqineer CITE) activities, monitorinq quality ot construction materials, acceptance/rejection of completed work, confirmation of as-built construction conditions in accordance with enqineerinq plans and specifications, dOCUIIIentation of construction conditions, preparation of .as-built construction documents, and certi tication that the Cell II flexible membrane liner and associated components are constructed as desiqned. 
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J. Independent Testinq Enqineer (ITE) 

ITE representatives will conduct all laboratory 
testinq required for soils used in construction and 
will perform field moisture content and density 
testinq of soils durinq earthwork operations. 

ITE representatives will perform QA/QC activities 
specified in appropriate sections of this Contract and 
will prepare daily field reports of construction 
observations as well as reports of laboratory tests. 

4. Land Surveyinq Contractor (LSC) 

Ford reserves the riqht to retain an Independent Land 
. surveyinq Contractor to verify as-built conditions and 

conformance to specified qrades durinq Cell II 
construction. The LSC will provide all equipment; and 
personnel needed to carry out its surveyinq 
activities. The LSC will report to the CQA Officer. 

5. FKL Installer (FKLI) 

The FKLI shall be retained by the owner. The FML 
Installer shall be the same as the FKL manufacturer or 
an independent installer fully authorized by the 
manufacturer to install its liner. The FKLI shall 
install hiqh density polyethylene (HOPE) flexible 
membrane liner at the locations shown on the 
enqineerinq drawinqs. The FMLI shall conduct its own 
construction quality control/assurance proqram with 
respect to liner installation, pre-construction 
material inspection, in-place seam inteqrity testinq 
and in-field pre-weld strenqth testinq; and shall 
provide full documentation of liner installation and 
seam and raw material testinq. The FMLI shall also 
supply Ford with the material test results as 
specified herein to be obtained from the liner 
manufacturer. 

6. Net ' Fabric Installer (NFI) 

The Nl"I shall be retained by the owner. The Nl"I shall 
have the experience and qualifications to install the 
net and fabric specified in these Specifications. The 
Nl"I shall install all synthetic drainaqe nets and 
fabrics at the locations shown on the enqineerinq 
drawinqs, with the exception of fabrics used around 
collector pipes. The NFI shall supply material 
testinq results qenerated by the manufacturer of these 
materials and inspect these materials for damaqe prior 
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to placement. The NFI shall conduct their own quality 
control/assurance program and shall document the 
placement of the synthetic drainage nets and fabrics 
according to the CQA document. 

c. Qualifications 

Minimum qualification requirements for various 
organizations involved with the construction of Allen Park 
Clay Mine Cell II a~e provided below. 

1. FML Installer 

The FMLI must be trained and qualified to install HDPE 
synthetic liners. Qualification requirements of the 
FMLI are included in Section 4 of this document. 

2. Net & Fabric Installer 

a. The NFI must be trained and qualified to install 
the drainage nets and filter fabrics specified in 
engineering design drawings. 

b. To demonstrate necessary training and 
qualifications, the NFI must provide Ford with 
information relating to at least three previous 
projects. Information will include: name of 
project; location; date; names of installer's 
crew; type of net/fabric; thickness of 
net/fabric; surface area; type of seaming; 
duration of installation; and available 
information on the performance of the project. 
The NFI crew supervisor must have experience in 
seaming at least 100,000 square meters of 
drainage net filter fabrics. 

3. Independent Testing Engineer 

An independent testing organization capable of 
providing soil laboratory and field testing and 
construction observations will be retained by Ford. 
Personnel from the organization shall be under the 
supervision of the ITE who is licensed as a 
Professional Engineer, P.E., in the State of Michigan. 

4. Quality Control/Assurance Officer 

The CQA Officer shall be a licensed professional 
engineer with experience in land disposal facility 
construction similar to Allen Park Clay Mine. 
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5. Land surveying Contractor 

The LSC will be proficient in construction surveying techniques, and will have a Professional surveyor or Engineer's license in the State of Michigan. 
D. Meetings 

1. Preconstruction Meetings 

Prior to the start of work by any contractor, a preconstruction meeting will be held by the OWner or his representative. In this meeting, all involved parties will review applicable parts of the plans and this contract. In particular, the parties will review area of responsibility, lines of authority and procedures for dealing with problems or rejected work. The inspection frequency, document distribution and criteria for acceptance or rejection of work will also be discussed. The OWner or his representative will document each preconstruction meeting and distribute minutes of the meeting to other parties, as necessary. 
2. Daily Work Meetings 

Each work day, the OWner or his representative will conduct a meeting with all constructors, inspection firms and CQA personnel to review the previous day's work and to discuss the current day's scheduled work. Any coordination or workmanship problems as well as potential problems along with possible solutions will be discussed at that time. Pertinent safety issues will also be addressed. The OWner or his representative will document the meetings and distribute minutes to other parties, as necessary. 
J. Meetinqs To Resolve Problems 

These meetings will be held on the site as necessary when the imaediate nature of a construction problem precludes discussion at the next scheduled daily work -•ting. At such a meeting, the probl- will be defined and discussed by all concerned supervisors. Possible solutions will be discussed and a solution will be selected. Impl-antation procedure of the chosen solution will also be discussed and aqreed upon. The OWner or his representative will document the meetinq and distribute minutes, as necessary. 
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SIC'fiOI 3 

TBCHIXCAL BPBCIPICATIOIS 

3.1 COIBTRUCTIOI PHABIIG 

Cell II will be constructed and filled using a phased approach which is intended to maintain adequate slope stability throughout the construction process. The construction procedure consists of building Cell II in two phases. In the first phase, the perimeter slopes will be constructed to an interim elevation and the liner system will be installed to the interim elevation and anchored at the top of the interim slopes. Following Phase I construction, waste will be placed within the cell to approximately the interim slopes elevation. At that point, the perimeter slopes can be raised to the final grade elevations and the liner system can be extended and anchored at the top of the perimeter berms. The steps involved in this phased construction approach are shown schematically in the project drawings, and are discussed in detail below. 

A. Phase I construction 

Phase I construction consists of the construction of the double composite liner system across the cell floor and up to the interim slope elevations shown on the desiqn drawings. The double composite liner consists of an artesian water collection and removal system, a secondary flexible membrane liner, a secondary leachate collection and removal system, a 5-foot compacted clay liner, a primary flexible membrane liner and a leachate collection and removal system. 

The anchor trenches for the various synthetic layers in the liner will be located as shown on the desiqn drawings. The secondary liner system (artesian water collection and removal system, secondary FML, and secondary leachate collection and removal system) will be anchored in the top of the Phase I sideslopes. The primary liner system (primary FML and leachate collection system) will be anchored in the 5-foot compacted clay liner. The primary liner anchor trench is located at the bench to allow for welding of liner during Phase II construction. Anchor trenches at the top of the Phase I sideslope will be protected by constructing a compacted clay cover, as shown on the desiqn drawings. Truck traffic will be routed away from anchor locations to prevent abrasion and other stresses on the liner system. 
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Geonetjgeotextile will be encapsulated (on the bench and through the anchor trench) with a 20 Mil FML wrapping, as shown on the design drawings. 

Filling of the cell will commence following completion of the construction of the liner system to Phase I shelf elevation. Filling will continue until the waste is a approximately elevation 600 msl in the center of the cell. The waste will be sloped down to a point approximately 30 feet away from Phase I shelf. 

B. Phase II Construction 

1. Perimeter Berm construction 

The first step of Phase II will be the construction of the perimeter berms to design grade. These berms shall be constructed at a slope of 2. 5 horizontal to 1 vertical, in accordance with the specifications included herein. Construction of 
the perimeter berms will incorporate an 11-foot wide shelf at the elevation of the interim slopes. The 11-foot bench has been incorporated in the 
design to allow for welding of Phase I and Phase II liner systems on horizontal surface. This procedure is shown schematically on the design drawings. 

2. secondary Liner System Construction 

Following construction of the perimeter berms, the secondary liner system for the upper portion of the cell sideslopes (i.e., perimeter berm) shall be 
installed as shown on the design drawings. Next, the clay cover (which is protecting the secondary liner system anchored at the interim slope elevation) shall be removed. The final 6 inches of the clay cover above the flexible membrane liner shall be excavated by hand. The secondary liner system shall then be pulled out of the anchor trench in approximately 50-foot sections and placed on top of the clay liner, where it shall be held in 
place with sandbags as shown on the design drawings. The various components of the secondary 
liner system will then be connected on the 11-foot horizontal shelf located at the top of the Phase I 
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sideslope. In addition, all construction 
observations, including weather, precipitation, 
etc., shall be recorded in daily construction field 
reports by the CQA officer. 

3. Primary Liner System Construction: 

Following connection of the secondary liner system, 
the clay over the primary liner anchor trench shall 
be removed, and the primary liner system pulled out 
and folded back onto itself in approximately 50-
foot sections, as shown on the design drawings. 
The uncovered portion of the primary liner system 
shall be protected with temporary FML cover and 
held in place with sand bags. Phase II clay liner 
shall then be constructed and keyed into Phase I 
clay liner as shown on the design drawings. In 
addition, once construction of the clay liner bas 
progressed above the bench, a 2-foot high temporary 
clay swale shall be constructed on the edge of the 
bench to divert surface water runoff away from the 
uncovered portion of the primary liner. After 
completely constructing the compacted clay liner, 
the primary liner system for the upper portion of 
the cell side slopes (i.e., perimeter berm) shall 
be installed as shown on the design drawings. 
After the installation of the primary liner system 
at the perimeter berm, remove the temporary clay 
swale at the bench and connect Phase I and Phase II 
primary liner system (i.e., primary 80 mil FML and 
primary leachate collection system geonet and 
geotextile) at the bench. In addition, all 
construction observations, including weather, 
precipitation, etc., shall be recorded in daily 
construction field reports by the CQA officer. 

3.2 CONSTRUCTION SEQUENCE 

A. Scope Of Work 

The construction of Cell II shall include but is not 
limited to the construction of stabilization berms, 
construction of side slopes, construction of perimeter 
berms, preparation of cell floor, construction of a 
double composite liner system and surface preparation in 
accordance with specifications included herein. 
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To complete the Work by the required completion date, it 
will be necessary to construct some or all of the 
components simultaneously within different areas of the 
cell. This approach is used frequently in landfill cell 
construction, not only to expedite completion, but also 
to protect completed components as quickly as possible by 
the installation of the overlying components. Thus, the 
construction of Cell II will be expected to be staged. 
The details of the staging of construction are the responsibility of the contractor, but must be submitted 
to the OWner and the Engineer for approval. Any changes to the initial approved staging plan must also be reviewed and approved by the OWner and Engineer. The Contractor needs to stage his work in such a manner that will not create situation which, in the opinion of the Engineer, will endanger the slopes. 

B. Phase I Construction 

1. Construct an access ramp at the northwest corner of 
the cell. 

2. Provide drainage of the cell at approximately site 
coordinates N-3750 feet, E-7050 feet. 

3. Construct and shape stabilization berm at the east 
slope. 

4 Construct and shape stabilization berms at the 
north, west and south slopes. 

5. Excavate cell bottom to achieve design grade 
including collection sumps. 

6. Construct and shape north, west, and south side 
slopes and trench to design grade. 

7. Construct anchor trenches for the secondary liner 
system as shown on design drawings. Remove sand 
pockets encountered during construction of anchor 
trenches, and replace with compacted clay as shown 
on design drawings. 

8. Fine grade the cell floor and side slope for 
secondary flexible membrane liner (FML). 
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9. Install the artesian water removal system on the cell bottom includinq collection sump. Sump excavation shall be braced as shown on the desiqn drawinqs. 

10. Install the secondary leachate removal system on the cell bottom includinq collection sump. Sump excavation shall be braced as shown on the desiqn drawinqs. 

11. Remove access ramp at the southeast corner of the cell. 

12. Install the secondary liner system (i.e. artesian water collection system, secondary flexible membrane liner and secondary leachate collection system) on the cell floor and side slopes startinq at the east slope and workinq towards the west slope. 

13. Construct new access roads at the northeast and southeast corners of the cell over the secondary liner system. These roads will become part of the primary clay liner. 

14. Continue with secondary liner system installation and remove the access road at the northwest corner. 
15. Place 5 feet of compacted clay on the cell floor and side slopes. 

16. Construct anchor trench for the primary liner system as shown on the desiqn drawinqs. 

17. Install primary flexible membrane liner as shown on the desiqn drawinqs. 

18. Construct an access road at the northwest corner down to the stabilization berm at the north side. 
19. Install HDPE leachate collection sump. 

20. Install leachate collection net and fabric on the side slopes and stabilization berms. 

21. Place 12-inch thick (1 X 10"2 cm;sec permeability) sand blanket on the cell bottom from the stabilization berm at the north side of the cell. 
22. Install leachate collection pipinq system and drainaqe fabric on top of sand. 
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23. Install leachate pump ana discharge system. 
24. Install storm water diversion berms in accordance with design plans. 

c. Phase II Construction 

1. Construct perimeter berms to secondary liner elevation. 

2. Construct anchor trenches for the secondary liner system as shown on design drawings. 
3. Install secondary liner system on the upper slopes. 
4. Connect Phase I secondary liner system to Phase II secondary liner system in accordance with section 3.1 . of this specifications and as shown on the design drawings. 

5. Construct the 5 feet clay liner on the side slopes as shown on the design drawings. 

6. Construct anchor trenches for the primary liner system as shown on the design drawings. 

7. Install the primary liner system on the side slopes ana connect to Phase I primary liner system in accordance with section 3.1 of this specifications ana as shown on the design drawings. 

3.3 KOBILIZATIOK 

A. Description of work 

The work to be performed under this section of Specifications will comprise the mobilization of excavation equipment, compaction equipment, support equipment, temporary facilities ana personnel as required to perform the work detailed in this Contract. 
B. Implementation 

The Contractor shall mobilize within 10 working days of receiving notice to proceed. 

c. Basis of Payment 

The maximum allowance for Mobilization will be one ana one half percent (l.St) of the total bid base amount. The total allowance for mobilization will be payable to 
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the Contractor whenever he shall have completed mobilization and submitted. a payment request in accord.ance with the General Specifications. The amount as ind.icated. on the Bid. Form will constitute full compensation for all labor, equipment and. incid.ental work necessary to complete this section of Specifications in accord.ance with the Contract. 

3.4 BZCA~TIOM ARD COMSTaDCTIOM 

3.4.1 CONSTRUCTION OF SUBBASE STABILIZATION BERMS 
A. Description of Work 

This work shall consist of the construction of a compacted. clay subbase and. stabilization berms to be located. alonq the base of the north, south, east and. west cell sid.eslopes as shown on the Project Drawinqs. 
B. construction sequence 

1. construct berms usinq the clay used. in the construction of existinq stabilization berm, off-site clay material supplied. by the OWner, or stockpiled. clay on-site. 

2. concurrently, excavate and. backfill any cell floor areas exhibitinq soft characteristics below existinq qround. surface and. within the locations of the proposed. stabilization berms. Excavation work at these locations shall be performed. in sections. The width of the section is 50 feet or less in the direction parallel to the cell sides. No new excavation may take place until excavated area of the floor have been successfully backfilled. to at least the initial floor elevation. Excavation may proceed as d.irected by the CQA Officer until suitable subqrad.e material is encountered.. EXc~Ja~ion -_ spoil fr9lL- th-is .. operation--- shat:t - a __ r8JIIQ¥ed'~roJI!._j:he- can, and stockpiled._ __ within the site as d.irected by the OWner. 
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c. Material Earthwork Requirements 

1. Clay fill material shall be placed in horizontal lifts that do not exceed 9 inches in loose thickness. 

2. Moisture/density restrictions that apply to clay intended for use in the subbase and berms are presented on Plate 1 attached to these specifications as Appendix A. 

3. Fill material shall be compacted to not less than 90t of the maximum dry density as determined by the Modified Proctor Compaction Test (ASTM D-1557) and moisture content shall be within a ranqe of Ot to +5t of optimum at the time .of placement. More reatrictive limit• may be applied, if needed, to achieve strength and permeability criteria specified herein. 

4. Fill material used in base and berm preparation shall have a Unified Soil Classification (USC) of CL. After compaction, the perme~ility coefficient shall not exceed 1x10 cm;sec. 

5. As shown on Plate 1, all fill placed within the location of the proposed stabilization berms shall have a minimum shear strenqth of 1500 psf. 

6. All water, ice, snow and other frozen material shall be removed from work areas before placinq any fill. No fill shall be placed on a frozen surface and no frozen fill shall be used for construction. 

7. Foreiqn objects shall be removed from fill prior to placement. 

8. Fill not meetinq the in-place density, or water content, or strenqth or permeability requirements shall be reworked and re-compacted until all requirements are met. 
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D. Testing Requirements 

1. The field density and moisture content of 
the compacted clay shall be determined by the ITE using the nuclear densimeter 
method (ASTM Standard D 2922 and D 3018) on a frequency of at least 1 test per 1000 cubic yards placed, with a minimum of 1 test per day of construction or 1 test per layer placed. 

2. The moisture-density relationship of subbase fill and berm materials shall be re-determined by the ITE according to the Modified Proctor Compaction Test ASTM D-1557 when the texture of the soil changes and for every 5000 cubic yards placed. The grain size distribution, Atterberg limits and soil classification shall also be determined at this frequency. 

3 • A laboratory determination of the coefficient of permeability with moisture content shall be made on a soil sample obtained from every 10,000 cubic yards of material placed. Samples shall be obtained by the ITE by taking Shelby tubes from the compacted fill. Falling head permeability tests shall be performed according to one of the test methods detailed in USEPA publication sw-
925 (1984). A coeffici!i;'lt of permeability greater than 1 x 10· cm;sec shall be immediately reported to the CQA Officer. 

4. Shear strengths shall be determined by the ITE at a frequency of one test per day for materials placed with moisture contents within the ranges shown on Plate 1. If moisture contents are outside the specified ranges, or if soil characteristics change noticeably, shear strength tests shall be performed at a minimum of one test per 1000 yards of material placed. Shear strength will be determined by vane shear or torvane tests performed in the field. The frequency of shear strength testing may be increased at the discretion of the CQA Officer. 
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E. Responsibilities 

1. The CQA Officer will monitor all earthwork operations durinq construction of the subbase, and stabilization berms. 
2. The CQA Officer will be responsible for overall construction quality assurance of the cell subbase, and stabilization berms and will certify that the construction has been performed according to the contract Drawings and these Specifications. 

3. The Contractor shall survey base elevations followinq the placement of subbase fill to assure that base elevations are consistent with desiqn grades shown on the Contract Drawinqs. The contractor shall also survey the stabilization berms durinq construction to assure conformance with construction requirements and the Contract Drawings. 
4. The Contractor shall fully cooperate with the ITE to facilitate the performance of the on-site testinq and provide assistance (e.q. backhoe or dozer) to the ITE to procure sample necessary for the laboratory testing. 

5. The Land surveyinq contractor (LSC} may perform survey checks on base and berm areas as directed by the CQA Officer. 
6. The ITE will provide field density and moisture testinq of fill placed. 

7. The ITE will promptly notify the CQA Officer if materials or construction methods are not in accordance with Contract Drawinqs and these Specifications. 

8. The ITE will sample and perform laboratory testinq of soils at the frequency specified. 
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3.4.2 

9. The ITE will provide documentation of the construction and CQA activities in the form of a daily field report. This report will be distributed to the CQA Officer and will contain the result of QC testing and other relevant information. 

10. If the Contractor is found to be in nonconformance with any of the requirements of this section, the CQA Officer has the right to stop construction operation and inform the contractor of non-compliance. Construction operations shall not proceed until contractor fully complies with these requirements. 

F. Basis of Payment 

The amount tor construction of subbase stabilization berms will be payable to the contractor by monthly progress payments based on "percent complete• up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute tull compensation for all labor, equipment and incidental work necessary to complete this section of Specifications in accordance with the contract. Earthwork operations in excess of those indicated on Project Drawings and this section of these Specifications and authorized by the OWner or CQA Officer shall be payable to the Contractor on the basis of completed bank yards of cut and fill earthwork quanti ties and the unit price indicated on the Unit Price Schedule of the Bid Form. 

CONSTRUCTION OF CELL SIDESLOPES 

-3.4.2.1 cut Slopes 

A. Description of Work 

As shown on engineering design 
drawings, some cutting of sideslopes will be performed in order to 
achieve desiqn grades. Starting at 
the top of the slopes, cut to plan 
grade leaving 6-inches to 12-inches 
of excess material to protect 
against erosion if the slope face 
will not have the FML placed within 
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30 days. Excavated material shall 
be stockpiled outside the cell II 
boundaries and within the Allen Park 
Clay Mine site at locations 
designated by the OWner. 

B. Material and Earthwork Requirements 

1. Final cut slopes shall be 
rolled with a smooth steel 
drum, pneumatic roller or other 
suitable means satisfactory to 
the CQA Officer so as to be 
free of irregularities, loose 
earth, or abrupt changes in 
grade. cut slopes shall be 
graded to smooth and true line. 

2. Large objects, protruding stone 
and other sharp objects shall 
be removed by the Contractor 
from exposed surfaces on cut 
slopes. Generally, objects 
greater than 3/4 inches in 
diameter shall be removedin the 
upper 3 inches with no 
protrusions greater than 3/8 
inches. Objects shall be 
removed by hand after the slope 
is cut. 

3. The Contractor shall survey 
elevations at periodic 
intervals along the length of 
the slope to ensure that the 
slope meets design grades 
indicated on the Contract 
Drawings. 
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3.4.2.2 

C. Responsibilities 

1. CUttinq of the sideslopes will be performed by the Contractor. These activities will be monitored by the CQA Officer. 

2. Elevation checks may be taken by the I.SC at the request of the CQA Officer. 

3 • The Contractor shall remove larqe, sharp, objects alonq the slopes. 

4. The CQA Officer or his representative will inspect surfaces of the cut slopes to ensure that they are tree of larqe, sharp objects as defined herein. 

5. The CQA Officer will certify that cut slopes have been prepared in accordance with contract Orawinqs. 

Filled Slopes 

A. Description of Work 

As shown on the enqineerinq desiqn plans, fill will be placed in some areas alonq the Cell II sideslopes in order to achieve desiqn qrades in these locations. This fill shall have the followinq qeneral specifications. 

B. Material and Earthwork Requirements 
1. Material used for fill shall be off-site clay obtained by the owner. The Contractor shall provide a minimum of 48 hour notification to the owner to allow the owner to provide the off-site clay material for the contractors backfill operations. 
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2 ~ Clay fill material shall be 
placed in horizontal lifts that 
do not exceed 9 inches in loose thickness. 

3. Moisture/density restrictions 
that apply to the clay intended 
for use in sideslope 
preparation are presented on Plate 1 attached to this 
specifications as Appendix A. 

4. Fill material shall be compacted to not less than 90% of the maximum dry density as determined by a modified proctor compaction test (ASTM 
D-1557) and the moisture 
content shall be within a ranqe of Ot to +5t of optimum at the 
time of placement. More restrictive limits may be 
applied, if needed, to achieve 
shear strength and permeability 
criteria specified herein. 

5. Fill used in sides lopes will 
have a Unified Soil 
Classification of CL. After compaction, the permeability 
coef~icient shall not exceed 
1x10 cm;sec. 

6. The compacted clay fill used in construction of sideslopes 
shall have a minimum shear 
strength of 1500 psf as shown 
on Plate 1 of this document. 
Sufficient sand shall be 
removed alonq the side slopes 
so that a minimum of 10 feet of re-compacted clay with 
permeability coe_~ficient of less than 1x10 cm;sec is 
placed in these areas. 

7. All water, ice, snow and other 
frozen material shall be removed before placinq any 
fill. No fill shall be placed 
on a frozen surface and no 

(3-14) 



a. 

frozen fill shall be used for 
construction. 

Foreign objects 
removed from fill 
placement. 

shall 
prior 

be 
to 

9. Fill not meetinq the in-place 
density, water content, 
strenqth and permeability 
requirements shall be reworked 
and re-compacted until all 
requirements are met. 

10. Final slopes shall be rolled 
with a smooth steel drum, 
pneumatic roller or other 
suitable means satisfactory.to 
the CQA so as to be free of 
irregularities, loose earth or 
abrupt chanqes in qrade. Fill 
slopes shall be qraded to 
smooth and true line. 

c. Testinq Requirements 

1. The field density and moisture 
content of the compacted clay 
shall be determined by the ITE 
usinq the nuclear densimeter 
method (ASTM Standard D 2922 
and D 3018) on a frequency of 
at least 1 test per 1000 cubic 
yards placed, with a minimum of 
1 test per day of construction 
or 1 test per layer placed. 

2. The moisture-density 
relationship of sideslope fill 
materials shall be re
determined by the ITE accordinq 
to the Modified Proctor 
Compaction Test ASTM D-1557 
when the texture of the soil 
chanqes and tor every 5000 
cubic yards placed. The qrain 
size distribution, Atterberq 
limits and soil classification 
shall also be determined at 
this frequency. 
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3. A laboratory determination of 
the coefficient of permeability 
with moisture content will be 
made by the ITE on a soil 
sample obtained from every 
10,000 cubic yards of material 
placed. Samples will be 
obtained by taking Shelby tubes 
from the compacted fill. 
Falling head permeability tests 
will be performed according to 
one of the test methods 
detailed in USEPA publication 
SW-925 ( 1984) • A coefficient 
of permea~ility greater than 
1 x 10 cmjsec shall be 
immediately reported to the CQA 
Officer. 

4. Shear strengths shall be 
determined by the ITE at a 
frequency of one test per day 
for materials placed with 
moisture contents within the 
ranges shown on Plate 1. If 
moisture contents are outside 
the specified ranges, or if 
soil characteristics change 
noticeably, shear strength 
tests will be performed at a 
minimum of one test per 1000 
yards of material placed. 
Shear strength will be 
determined by vane shear or 
torvane tests performed in the 
field. 

D. Responsibilities 

1. The CQA Officer will monitor 
all earthwork operations during 
filling on side slopes. 

2. The CQA Officer will be 
responsible for overall 
construction quality assurance 
of the sideslopes and will 
certify that the construction 
is performed according to these 
Specifications. 
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3.4.3 

3. The Contractor shall survey the 
sideslopes durinq construction 
to assure conformance with 
construction sequence 
requirements and final qrades 
required by the contract 
orawinqs. 

4. The Contractor shall fully 
cooperate with the ITE to 
facilitate the performance of 
the on-site testinq and provide 
assistance (e.q. backhoe or 
dozer) to the ITE to procure 
samples necessary for the 
laboratory testinq. 

5. The LSC may perform survey 
checks on sideslopes to assure 
that sideslopes elevations are 
consistent with desiqn qrades 
as directed by the CQA Officer. 

6. The ITB will provide field 
density, moisture and strenqth 
testinq of fill placed and will 
promptly notify the CQA Officer 
of materials or construction 
methods not in accordance with 
the contract Orawinqs and these 
Specification. 

CONSTRUCTION OF PERIMETER BERMS 

A. Description Of Work 

As shown on the desiqn drawinqs, perimeter berms will be constructed at the top of the sideslopes in conjunction with the excavation of anchor trenches for the synthetic liner material. Work performed under this section of the specifications will also include the removal of upper sand depesits and their replacement with compacted clay, as well as the collection and disposal of all leachate encountered durinq excavation operations for this task. 
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B. Material Earthwork Requirements 

1. Clay fill material will be placed in horizontal lifts that do not exceed 9 inches in loose thickness. 

2. Moisture/density restrictions that apply to clay intended for use in the perimeter berms are presented on Plate 1 attached to these specifications as Appendix A. 
3. Fill material shall be compacted to not less than 90% of the maximum dry density as determined by the Modified Proctor compaction Teat (ASTM D-1557) and moisture content shall be within a ranqe of 0% to +5% of optimum at the time of placement. More restrictive limits may 

be applied, if needed, to achieve strenqth and permeability criteria specified herein. 

4. Fill used in perimeter berm construction shall have a Unified Soil Classification (USC) of CL. After compaction, the 
permeabilit~ coefficient shall not exceed 1xlO cmjsec. 

5. Fill material used in the construction of the perimeter berms shall have a minimum after compaction shear strenqth of 1500 psf as shown on Plate 1 attached to these specifications as Appendix A. 

6. All water, ice, snow and other frozen material shall be removed from work areas before placinq any fill. No fill shall 
be placed on a frozen surface and no frozen fill shall be used for construction. 

7. Foreiqn objects shall be removed from 
fill prior to placement. 

8. Fill not meetinq the in-place density, water content, strenqth and permeability requirements shall be reworked and recompacted until all requirements are met. 
c. Testinq Requirements 
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1. The field density and moisture content of the compacted clay shall be determined by the ITE using the nuclear densimeter method (ASTM standard 0 2922 and 0 3018) on a frequency of at least 1 test per 1000 cubic yards placed, with a minimum of 1 test per day of construction or 1 test per layer placed. 

2. The moisture-density relationship of clay intended for use in the construction of the perimeter berm shall be redetermined by the ITE according to the Modified Proctor Compaction Test ASTM 0-1557 when the texture of the soil changes and for every 5000 cubic yards placed. The grain size distribution, Atterberg limits and soil classification shall also be determined at this frequency. 

3. A laboratory determination of the coefficient of permeability with moisture content shall be made on a soil sample obtained from every 10, ooo cubic yards of material placed. Samples shall be obtained by the ITE by taking Shelby tubes from the compacted fill. Falling head permeability tests shall be performed according to one of the test methods detailed in USEPA publication SW-925 (1984). A 
co~fficient of permeability greater than 1 x 10 cm;sec shall be immediately reported to the CQA Officer. 

4. Shear strengths shall be determined by the ITE at a frequency of one test per day for materials placed with moisture contents within the ranges shown on Plate 1. If moisture contents are outside the specified ranges, or if soil characteristics change noticeably, shear strength tests shall be performed at a minimum of one test per 1000 yards of material placed. Shear strength will be determined by vane shear tests or torvane performed in the field. The frequency of shear strength testing may be increased at the discretion of the CQA Officer. 
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D. Responsibilities 

1. The CQA 0 fficer will monitor all earthwork operations during construction of the perimeter berms. 

2. The CQA Officer will be responsible for overall construction quality assurance of the perimeter berm.s, and will certify that the construction has been performed accordinq to the Contract Drawinqs and these Specifications. 

3. The Contractor shall survey base elevations following the placement of perimeter berms fill to assure that base elevations are consistent with desiqn grades shown on the Contract Drawings. The Contractor shall also survey the perimeter berms durinq construction to assure conformance with construction requirements and the Contract Drawinqs. 
4. The Contractor shall fully cooperate with the ITE to facilitate the performance of the on-site testinq and provide assistance (e.q. backhoe or dozer) to the ITE to procure sample necessary for the laboratory testinq. 

s. The Land surveyinq Contractor (LSC) may perform survey checks on berm areas as directed by the CQA Officer. 

6. The ITE will provide field density and moisture testinq of fill placed. 
7. The ITE will promptly notify the CQA Officer if materials or construction methods are not in accordance with Contract Drawinqs and these Specifications. 

8. The ITE will sample and perform laboratory testinq of soils at the frequency specified. 

9. The ITE will provide documentation of the construction and CQA activities in the form of a daily field report. This report will be distributed to the CQA 
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Officer and will contain the result of QC 
testinq and other relevant information. 

10. If the Contractor is found to be in non
conformance with any of the requirements 
of this section, the CQA Officer has the 
riqht to stop construction operation and 
inform the contractor of non-compliance. 
Construction operations shall not proceed until contractor tully complies with these requirements. 

E. Basis of Payment 

The amount for construction of perimeter berms will be payable to the contractor by monthly proqress payments based on "percent complete" up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute full compensation for all labor, equipment and incidental work necessary to complete this section of Specifications in accordance with the contract. Earthwork operations in excess of those indicated on Project Drawinqs and this section of these Specifications and authorized by the OWner or CQA Officer shall be payable to the Contractor on the basis of completed bank yards of cut and fill earthwork quantities and the unit price indicated on the Unit Price Schedule of the Bid Form. 

3.5 PRBPARATIOB o• CBLL BABB •LOOa 

A. Description Of Work 

This work consists of excavation and till as necessary to construct the base of Cell II to the final qrades, as shown on the Contract Drawinqs. 

B. construction Sequence 

1. Drain and dewater the entire base floor of Cell II. 
2. Excavate and till as necessary to establish the final qrades as shown on the contract Drawings. If in the opinion of the CQA Officer additional excavation is necessary, the excavation will proceed at the direction of CQA Otticer until suitable subqrade material is encountered. All excavation spoil from this operation shall be 
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removed from the cell and stockpiled within the Allen Park Clay Mine property as directed by the OWner. 

3 . Remove all large stones, protruding objects and other debris from the cell base floor. 
c. Material Earthwork Requirements 

1. All water, ice, 
shall be removed 
of any fill. No 
surface and no 
construction. 

snow and other frozen material from work areas before placement fill shall be placed on a frozen frozen fill shall be used for 

2. Material used for fill shall be off-site clay obtained by the owner. The Contractor shall provide a minimum of 48 hour notification to the OWner to allow the OWner to provide the off-site clay material for the Contractors backfill operations. 

3. Clay fill material will be compacted in horizontal lifts that do not exceed 9 inches in loose thickness. 

4. Fill material shall be compacted to not less than 90t of the maximum dry density as determined by Modified Proctor compaction Test (ASTM D-1557) and moisture content shall be within a range of Ot to 5t of optimum at the time of placement. More restrictive limits maybe applied, if needed, to achieve strength and permeability criteria specified herein. 

5. Fill used in cell base floor preparation shall have a Unified Soil Classification (USC) of CL. Afte~ compaction, the permeability shall not exceed 1x1o· em; sec. 

6. .All cell base floor fill shall have a minimum shear strength of 1500 psf. 

7. Foreign objects shall be removed from fill prior to placement. 

8. Fill not meeting the in-place density, water content, strength and permeability requirements shall be reworked and re-compacted until all requirements are met. 
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D. Testing Requirements 

1. The field density and moisture content of the compacted clay shall be determined by the ITE using the nuclear densimeter method (ASTM Standard D 2922 and 0 3018) on a frequency of at least 1 test per 1000 cubic yards placed, with a minimum of 1 test per day of construction or 1 test per layer placed. 
2. The moisture-density relationship of subbase fill materials shall be re-determined by the ITE according to the Modified Proctor Compaction Test ASTM D-1557 when the texture of the soil changes and for every 5000 cubic yards placed. The grain size distribution, Atterberg limits and soil classification shall also be determined at this frequency. 

3. A laboratory determination of the coefficient of permeability with moisture content shall be made on a soil sample obtained from every 10, 000 cubic yards of material placed. Samples shall be obtained by the ITE by taking Shelby tubes from the compacted fill. Falling head permeability tests shall be performed according to one of the test methods detailed in USEPA publication SW-925 
(1984)_~ A coefficient of permeability greater than l x 10 cm;sec shall be immediately reported to the CQA Officer. 

4. Shear strengths shall be determined by the ITE at a frequency of one test per day for materials placed with moisture contents within the ranges shown on Plate 1. If moisture contents are outside the specified ranges, or if soil characteristics change noticeably, shear strength tests shall be performed at a minimum of one test per 1000 yards of material placed. Shear strength will be determined by vane shear or torvane tests performed in the field. The frequency of shear strength testing may be increased at the discretion of the CQA Officer. 
E. Responsibilities 

1. The CQA Officer will monitor all earthwork operations during construction of the cell base floor. 

2. The CQA Officer will be responsible for overall construction quality assurance of the cell base floor and will certify that the construction has 
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been performed according to Contract Drawings and these Specifications. 

3. The contractor shall survey base elevations following the placement of cell floor fill to assure that elevations are consistent with design grades shown on the Contract Drawings. 

4. The Contractor shall fully cooperate with the ITE to facilitate the performance of the on-site testing and provide assistance (e.g. backhoe or dozer) to the ITE to procure sample necessary for the laboratory testing. 

s. The LSC may perform survey checks on base areas as directed by the CQA Officer. 

6. The ITE will provide field density and moisture testing of fill placed. 

7. The ITE will promptly notify the CQA Officer if materials or construction methods are not in accordance with Contract Drawings. 

a. The ITE will sample and perform laboratory testing of soils at the frequency specified. 

9. The ITE will provide documentation of the construction and CQA activities in the form of a daily field report. This report will be distributed to the CQA Officer and will contain the result of QC testing and other relevant information. 

10. If the Contractor is found to be in non-conformance with any of the requirements of this section, the CQA Officer has the right to stop construction operations and inform the contractor of noncompliance. Construction operations shall not proceed until the Contractor fully complies with these requirements. 

F. Basis of Payment 

The amount for Preparation of Cell Base Floor will be payable to the Contractor by monthly progress payments based on "percent complete• up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute full compensation for all labor, equipment and incidental work necessary to complete this section of Specifications in accordance with the contract. Earthwork operations in excess of 
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those indicated on Project Drawings and this section of these Specifications and authorized by the OWner or CQA Officer shall be payable to the Contractor on the basis of completed bank yards of cut and fill earthwork quantities and the unit price indicated on the Unit Price Schedule of the Bid Form. 

3.6 ARTBSIAR ~TBR COLLBCTIOH/RBKOVAL SYSTBX (AWCRS) 

A. Scope of Work 

The contractor shall furnish all labor, materials, supervision and equipment to construct the Artesian Water Collection/Removal System (AWRS) as indicated on the Contract Drawings. This work includes but is not limited to the supply and placement of the collection sump, ·piping, aggregate, geotextile wrap, backfill, riser pipes and pump. 

The installation of the AWCRS (consisting of the geonet;geotextile combination) will be performed by the NFI through close coordination with the Contractor. At the cell floor the AWCRS consists of 5 foot wide strips of synthetic drainage net and fabric placed directly beneath the secondary 80 mil FML. At the side slopes and stabilization berms, the AWCRS consists of synthetic drainage net and fabric placed directly beneath the secondary 80 FML over the entire face of the side slopes and stabilization berms. The purpose of the system is to collect any groundwater seeping into the cell that could affect the stability of the liner. It is therefore imperative that this system be properly installed. 
B. Materials 

1. Geonet - To be supplied and installed by the NFI. HOPE drainage net conwed-XB 8410 manufactured by conwed Plastics or owner-supplied alternate shall be installed as shown on the design drawing. 
2. Geotextile - To be supplied and installed by the NFI except that geotextile wrap around piping shall be supplied and installed by the contractor. The geotextile shall be a nominal eight-ounce persquare-yard polypropylene, non-woven, needlepatched fabric. The geotextile shall be Propex 4508 manufactured by Amoco Fabrics and Fibers company or Supac 8NP manufactured by Phillips Fibers Corporation, or owner-supplied alternative. 
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3. Piping - The AWCRS piping shall be 4" HDPE, SDR 11 
(max) and be perforated along the bottom of the 
pipe with 2 rows of 1/4 inch holes at 4" intervals. 
The holes are to be placed 60 degrees apart. The 
riser pipe from the sump to the ground surface 
shall be 18" HDPE SDR 11 perforated per the plans. 
The pipes shall be manufactured by Plexco Inc. 

4. Bedding and Backfilling - Pipe bedding and back
filling material shall be MDOT Series 6A. The 
bedding and backfilling material shall be free of 
foreign material, soil fines, and roots. 

5. Sumps - The sump for the AWCRS shall be reinforced 
precast concrete, sized as indicated on the plans 
and be capable of withstanding the earth loads of 
the installation. The Contractor shall submit shop 
drawings of the sump for approval. 

6. Pumps - The pump to be installed in the artesian 
water collection sump shall be capable of pumping 
1-3 GPM at a head of 45'. The on-off operation of 
the pump shall be controlled by either a pressure 
transducer or a bubbler system supplied by the pump 
manufacturer compatible with this type of 
application. No check valve shall be located in 
the discharge line of the pump in order to allow 
the line to drain back to the sump after the pump 
completes it's cycle. The pumps shall be 
manufactured by EPG, American Landfill supply or 
equal. 

The Contractor shall submit shop drawings for the 
pump, level control system and control panel for 
approval. 

C. Construction 

1. Preparation of Cell Base: 

The Contractor shall be responsible for preparation 
and maintenance of the clay liner surface to 
receive the AWCRS until the AWCRS is permanently 
deployed. The clay liner surface condition must be 
visually inspected by and approved by both the 
Engineer and the NFI prior to deployment. 

2. Excavation: 

a. Dewatering: 
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(1) Remove all liquid and frozen water, including rainwater, snow, and groundwa tar, encountered during the excavation. Water shall be discharged to Allen Drain. 

( 2) Keep construction trench free from standing water. 

b. Protection of Persona and Property 

(1) Barricade open holes and depressions occurring during performance of the work. 
(2) Protect structures, utilities, roadways, and other facilities fro• damage caused by settlement, lateral movement, washout and other hazards created by the operations during performance of the work. 

e. Trenching 

(1) Trenching shall be used at the locations where the required depth to install the pipe is less than 10 feet. Pipe jacking techniques shall be used as described on the desiqn drawings at the location where the required depth to install the pipe is more than 10 feet. 

(2) Provide necessary sheeting and shoring for protection of the Work and for the . safety of personnel. 

(3) Prior to backfilling, reaove all sheeting and shoring. 

( 4) Excavate trench to the minillum width necessary for the proper installation of the toe drain eleaut risers, with sides as nearly vertical as possible. 

(5) Grade trench within ±0.1 foot of deaiqn grade with allowance for placement of bedding material. 

(6) The lenqth of open trench excavation will be limited to the amount of pipe and backfill placement which can be completed in one working day. 
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3. Bedding 

Place aggregate bedding material meeting requirements of this section of the Specifications in the trench bottom to the thickness indicated on the Project Drawings and shape to receive the pipe. 
4. Piping 

a. The method of joining the pipes shall be done in strict conformance to the manufacturers specifications. The contractor shall submit at the time of pipe installation, the manufacturer of the pipe and their recommended method of pipe joining. 

b. The pipes must be installed within a tolerance of zO.l feet from the desiqn elevation. However, the pipes must be installed so as to maintain the minimum desiqn slope depicted on the plans. The pipe installation shall include all fittings and caps as depicted on the drawings. Any blocking or templates used to raise the pipe off the geotextile must be removed so that the pipe is uniformly supported by the bedding aggregate along its entire length. 

c. Install pipe on properly prepared bedding material. Place pipe, in trench in such a manner so as to prevent kinking of the pipe. 
d. Install pipe so that the drainage holes are facing down. Installation tolerance is ±O.l foot from desiqn invert elevation. Slope pipe evenly per plan slopes. 

5. Backfilling 

a. Place aggregate backfill meeting the requirements of this section of the Specifications to one half pipe diameter and hand tuap so that adequate side support at pipe is achieved. Then place backfill to 6 inches above pipe and hand tamp once more. 
b. Remaining backfill shall be placed evenly across length of pipe in layers; however, no tuaping is necessary. Mound aggregate backfill over trench as indicated on Project Drawings. 
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6. Geotextile Filter 

a. Place qeotextile filter across the top o! the completed drain trench backfill. 

b. Lap qeotextile over soil and qeonetjqeotextile system on either side o! trench by minimum distance o! one toot, each side. 

c. Lap qeotextile roll joints transverse to trench aliqnment by minimum distance of one toot. 

7. Sumps 

Installation o! the AWCRS sumps shall be as indicated on the plans. The minimum excavation needed to install the sumps shall be completed to minimize the disturbance to the clay liner material. The sump excavations shall be braced per desiqn drawinqs. 

a. GeonetjGeotextile system 

a. The qeonetjqeotextile systea shall be _installed (by NFI) such that the qeotextile is in direct contact with the clay and the qeonet is over the qeotextile as indicated on the drawinqs. 

b. The minimum overlap o! the qeotextile shall be 4 inches. The qeonet shall be placed edqe'to edqe and shall be tied per manufacturers specification at a minimum o! every 2 feet (by NFI). 

c. All net and !al:lric shall extend upward into the anchor trench and be restrained there with c011pacted soil. 

d. The Contractor shall coordinate with the NFI and phase the construction such that the AWCRS is lett uncovered !or no aore than 48 hours and at all times is kept clean and !rae o! mud, debris or any other material that would adversely effect ita intended operation. 
9. The AWCRS pump shall be installed as soon as the syatea is operal:lle and prior to the FKLI installinq the FML liner. The pump shall be installed per manufacturers instructions. 
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D. Responsibilities 

1. Geonet/Geotextile System 

a. The NFI shall install drainage net and fabrics at the locations shown on the drawings. 
b. The NFI shall inspect all drainage net and fabric rolls stored on-site to verify that the proper materials have been received for the work. The NFI shall also inspect for any damage which may have been caused by mishandling during transportation, unloading or storage. 

c. The NFI shall document the overlap of nets and fabrics and shall inspect and doCUlllent the method of joining;seaming of adjacent sheets. 
d. The NFI shall document the method of fastening. 

e. Upon completion of the AWCRS, the CQA officer shall verify total coverage and adequate fastening and restraint. 

f. The NFI shall submit written documentation to the CQA Officer verifying that drainage net and fabric has been installed according to engineering design plans and that in-place materials meet generally accepted standards of plac-ent. 

q. The CQA Officer will certify that drainage nets and fabrics used in the pressure relief syst.. have been installed according to cell engineering design plans. 

2. Pipes 

a. The Contractor shall inspect all collection pipe and labeling prior to use to verify that it is made of the specified materials, that pipe dimensions and perforations are as specified, and that pipe is relatively clean internally. The OQA Officer will monitor these activities to verify that the requir-ents are met. 

b. The contractor shall inspect all scuff pads to verify correct locations. 
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c. The Contractor shall inspect the fusionbutt welding of the HOPE pipe and shall visually observe the pipe welding process to verify the proper joining of pipe. 

d. The Contractor shall inspect the collector pipe location and invert levels and verify configuration. 

e. The Contractor shall inspect the placement of fabric wrap and bedding material around the collection pipes, and document such observations. 

f. The CQA Officer will monitor all the above listed activities and may perform independent tests and surveys to verify construction is completed in accordance with design drawings and this specification. 

g. The CQA Officer will certify that pipes were placed in accordance with cell engineering design plans. 

3. Sump collection 

a. The contractor shall construct a sump at the"location shown on the drawings. 

b. The contractor shall inspect and document the construction of the artesian water system and collection sump. The details and dimensions shown on the engineering plans shall be verified and documented by the contractor. 

c. The LSC shall check elevations for the pipe inverts at the sump and for the bottom of the sump. 

d. The CQA Officer will observe these operations to verify compliance. the CQA Officer will certify that the pressure relief system collection sump has been installed in accordance with cell engineering design plans. 

E. Measurement and Payment 

1. Payment for the AWRS piping sumps and pump shall be on a lump sum basis. 
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2 . The amount for AWCRS system installation will be payable to the Contractor by monthly progress payments based on "percent complete" up to the lump sum 11.111ount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute full compensation for all labor, equipment and incidental work necessary to complete this section of specifications in accordance with the Contract. Work in excesa of that indicated on Project Drawings and this section of these Specifications and authorized by the owner or CQA Officer shall be payable to the Contractor on the baais of the unit price indicated on the Unit Price Schedule of the Bid For~~~. 

3.7 PKL IHSTALLATIOB 

A. scope of Work 

The Contractor shall furnish all labor, materials, supervision, and equipment to assist in the installation of the geomembrane liner, including, but not limited to, anchor trench excavation and backfill and final preparation of clay liner surface, in accordance with the contract Drawings and these Specifications. The geomembrane shall be installed by the ~. All technical aspects of the geomembrane deployment, se11.111ing, patching, and testing shall be completed by a licensed installer acceptable to the manufacturer of the material. It is the contractor's responsibility to assist in the coordination of hi& activities with those of the liner installer. The Contractor shall be held fully responsible for additional costs incurred aa a result of failure to perforlll his duties in accordance with any established schedule or agreement to which the contractor was in concurrence. All anchor trench earthwork and all manual labor not perfor~~~ed by full-time reqular employees of the licensed installer subcontractor shall be provided by the Contractor. 

B. Materials 

All material& ahall be provided by the FKL manufacturer. The Contractor will be responsible for any damages to the liner material incurred aa a result of the Contractors actions or activities. 
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c. construction 

Detailed specifications for the deployment, seaming, patching, and testing of the geomembrane liner are provided in Section 4 of these Specifications. More stringent requirements may be employed, if required by the licensed geomembrane installer's standard internal quality control procedures, with the approval of the Engineer. 

D. Basis of Payment 

The amount for work furnished by the Contractor under this section of the Specifications will be payable to the contractor by monthly proqress payments based on "percent complete" up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute full compensation for all labor, equipment and incidental work necessary to complete this section of specifications in accordance with the Contract. Work· in excess of that indicated on Project Drawings and this section of these Specifications and authorized by the OWner or CQA Officer shall be payable to the Contractor on the basis of the unit price indicated on the Unit Price Schedule of the Bid Form. 

3. 8 . BBCOIIDARY LBACJIATB COLLBC'l'IOH/RBXOVAL SYSTD (BLCRS) (LEAK DBTBC'l'IOH BYBTBX) 

A. Scope Of Work 

The proposed secondary leachate collection and removal system (SLCRS) will consist of layers of drainage net and fabric installed above the secondary FML. The SLCRS will be constructed in accordance with cell engineering desiqn plans. 

The Contractor shall furnish all labor, materials, supervision and equipment to construct the SLRS as indicated on the contract Drawings. This work includes but is not limited to the supply and placement of the collection sump, piping, agqregate, geotextile wrap, backfill, riser pipes and pump. 

The installation of the SLCS (consisting of the geonet;geotextile combination) will be performed by the NFI through close coordination with the Contractor. On the sideslopes, the SLCRS consists of one layer of drainage net covered with a continuous layer of fabric. on the cell floor, the SLCS consists of two layers of drainage net covered with a continuous layer of fabric. 
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B. Material 

1. Geonet - To be supplied and installed by the NFI. 
On sideslopes, Conwed-XB 8410 HDPE drainage net or 
owner-supplied alternate shall be installed as 
shown on the drawings. On cell floor, Conwed-XB 
8410 HDPE drainage net or owner-supplied alternate 
shall be installed as shown on the design drawings. 

2. Geotextile - To be supplied and installed by the 
NFI except that geotextile wrap around piping shall 
be supplied and installed by the Contractor. The 
geotextile shall be 8 ounce non-woven polypropylene 
fabric. 

3. Piping The secondary leachate removal system 
piping shall be 4 11 HDPE, SDR 11 (max) and be 
perforated along the bottom of the pipe with 2 rows 
of 1/4 inch holes at 4" intervals. The holes are 
to be placed 60 degrees apart. The riser pipe from 
the sump to the ground surface shall be 18 11 HDPE 
SDR 11 perforated per the plans. Aggregate and 
geotextile wrap shall be as specified on Contract 
drawings. 

4. Bedding and Backfilling Pipe bedding and 
backfilling material shall be MDOT Series 6A. The 
bedding and backfilling material shall be free of 
foreign material, soil fines, and roots. 

5. Sumps - The sump for the secondary leachate removal 
system shall be reinforced precast concrete, sized 
as indicated on the plans and be capable of 
withstanding the earth loads of the installation. 
The contractor shall submit shop drawings of the 
sump for approval. 

6. Pumps - The pump to be installed in the secondary 
leachate removal system shall be capable of pumping 
1-3 GPM at a head of 45'. The on-off operation of 
the pump shall be controlled by either a pressure 
transducer or a bubbler system supplied by the pump 
manufacturer compatible with this type of 
application. No check valve shall be located in 
the discharge line of the pump in order to allow 
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the line to drain back to the sump after the pump completes it's cycle. The pumps shall bemanufactured by EPG, American Landfill Supply or equal. 

The Contractor shall submit shop drawings for the pump, level control system and control panel for approval. 

c. Construction Methods 

1. Preparation of Liner Surface 

The contractor shall be responsible for preparation and maintenance of the secondary liner surface to receive the SLCRS until the SLCRS is permanently deployed. The secondary liner should be visually inspected by and approved by both the Engineer and the NFI prior to deployment. 

2. Excavation 

a. Oewaterinq 

(1) Remove all 
including 
groundwater, 
excavation. 
Allen Drain. 

liquid and frozen water, 
rainwater, snow, and 

encountered during the 
Water shall be discharged to 

( 2) Keep construction trench free from standinq water. 

b. Protection of Persons and Property 

(1) Barricade open holes and depressions occurrinq during performance of the work. 
(2) Protect structures, utilities, roadways, and other facilities from damage caused by settlement, lateral movement, washout and other hazards created by the operations during performance of the work. 

c. Trenching 

(1) Trenchinq shall be used at the locations where the required depth to install the pipe is less than .. 10 feet. Pipe jacking techniques shall be used as described on the design drawinqs at the location where 
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the required depth to install the pipe is more than 10 feet. 

(2) Provide necessary sheeting and shoring for protection of the Work and for the safety of personnel. 

(3) Prior to backfilling, remove all sheeting and shoring. 

(4) Excavate trench to the minimum width necessary for the proper installation of the toe drain cleanout risers, with sides as nearly vertical as possible. 
(5) Grade trench within ±0.1 foot of design grade with allowance for placement ·of bedding material. 

(6) The lenqth of open trench excavation will be limited to the uaount of pipe and backfill placement which can be completed in one working day. 

3. Bedding 

Place aggregate bedding material meeting requirements of this section of the Specifications in the trench bottom to the thickness indicated on the Project Drawings and shape to receive the pipe. 
4. Piping 

a. The method of joining the pipes shall be done in strict conformance to the manufacturers specifications. The Contractor shall submit, at the ·time of pipe installation, the manufacturer of the pipe and their recollilliended method of pipe joining. 

b. The pipes must be installed within a tolerance of ±·1 feat from the design elevation. However, the pipes must be installed so as to maintain the minimum design slope depicted on the plans. The pipe installation shall include all fittings and caps as depicted on the drawings. Any blocking or templates used to raise the pipe off the geotextile must be removed so that the pipe is uniformly supported by the bedding aggregate along its entire length. 
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c. Install pipe on properly prepared bedding material. Place pipe, in trench in such a manner so as to prevent kinking of the pipe. 
d. Install pipe so that the drainage holes are facing down. Installation tolerance is ±0.1 foot !rom design invert elevation. Slope pipe evenly per plan slopes. 

s. Backfilling 

a. Place aggregate backfill meeting the requirements of this section of the Specifications to one half pipe diameter and hand tamp so that adequate side support at pipe is achieved. Then place backfill to 6 inches above pipe and hand tamp once more. 
b. Remaining backfill shall be placed evenly across length of pipe in layersl however, no tamping is necessary. Mound aggreqate backfill over trench as indicated on Project Orawinqs. 

6. Geotextile Filter 

a. Place qeotextile filter across the top of the completed drain trench backfill. 
b. Lap qeotextile over soil and geonet/geotextile system on either side of trench by minimum distance of one foot, each side. 

c. Lap geotextile roll joints transverse to trench alignment by minimum distance of one foot. 

7. Sumps 

Installation of the SLCRS sumps shall be as indicated on the plans. The minimum excavation needed to install the sumps shall be completed to minimize the disturbance to the clay liner material. The sump excavations should be braced per design drawings. 

8. Geonet/Geotextile System 

a. on sideslopes, one layer of drainage net shall be installed as shown on the drawinqs. 

(3-37) 



b. on. the cell base, two layers of drainage net 
shall be installed as shown on the drawings. 

c. All drainage net shall be covered with a 
continuous layer of fabric. 

d. The minimum overlap of the geotextile shall 
be 4 inches. The geonet shall be placed edge 
to edge and shall be tied per manufacturers 
specification at a minimum of every 2 feet 
(by NFI). 

e. All net and fabric shall extend upward into 
the anchor trench and be restrained there 
with compacted soil. 

f. The Contractor shall coordinate with the NFI 
and phase the construction such that the SLCS 
is left uncovered for no more than 48 hours 
and at all times is kept clean and free of 
mud, debris or any other material that would 
adversely effect its intended operation. 

9. The SLCS pump shall be installed as soon as the 
system is operable and prior to the FMLI 
installing the FML liner. The pump shall be 
installed per manufacturers instructions. 

D. Responsibilities 

1. GeonetjGeotextile System 

a. The NFI shall install drainage 
fabrics at the locations shown 
drawings. 

net 
on 

and 
the 

b. The NFI shall inspect all drainage net and 
fabric rolls stored on-site to verify that 
the proper materials have been received for 
the work. The NFI shall also inspect for any 
damage which may have been caused by 
mishandling during transportation, unloading 
or storage. 

c. The NFI shall document the overlap of nets 
and fabrics and shall inspect and document 
the method of jointingjseaming of adjacent 
sheets. 
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d. The NFI shall document the number of layers of 
the drainage net, the method of fastening 
different portions of the net, and the 
location of the secondary collectors as shown 
on design drawings plans. 

e. Upon completion of the 
collection system, the 
verify total coverage and 
and restraint. 

secondary leachate 
CQA officer shall 
adequate fastening 

f. The NFI shall submit written documentation to 
the CQA Officer verifying that drainage net 
and fabric has been installed according to 
engineering design plans and that in-place 
materials meet generally accepted standards of 
placement. 

g. The CQA Officer will certify that drainage 
nets and fabrics used in the secondary 
leachate collection system have been installed 
according to cell engineering design plans. 

2. Pipes 

a. The contractor shall inspect all collection 
pipe and labeling prior to use to verify that 
it is made of the specified materials, that 
pipe dimensions and perforations are as 
specified, and that pipe is relatively clean 
internally. The CQA Officer will monitor 
these activities to verify the requirements 
are met. 

b. The contractor shall inspect all scuff pads to 
verify correct locations. 

c. The Contractor shall carry out the fusion-butt 
welding of the HOPE pipe and shall visually 
observe the pipe welding process to verify the 
proper joining of pipe. 

d. The contractor shall inspect the collector 
pipe location and invert levels and verify 
configuration. 

e. The Contractor shall inspect the placement of 
fabric wrap and bedding material around the 
collection pipes, and document such 
observations. 
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f. The CQA Officer will monitor all the above 
listed activities and perform independent 
tests and surveys to verify construction is 
completed in accordance with design drawings 
and this specification. 

g. The CQA Officer will certify that pipes were 
placed in accordance with cell engineering 
design plans. 

3. Sump Collection 

a. The Contractor shall construct a sump at the 
location shown on the drawings. 

b. The Contractor shall inspect and document the 
construction of the secondary leachate removal 
system. The details and dimensions shown on 
the engineering plans shall be verified and 
documented by the Contractor. 

c. The I.SC shall check elevations for the pipe 
inverts at the sump and for the bottom of the 
sump. 

d. The CQA Officer will observe these operations 
to verify compliance. the CQA Officer will 
certify that the pressure relief system 
collection sump has been installed in 
accordance with cell engineering design plans. 

E. Measurement and Payment 

1. Payment for the SLCRS piping, sumps and pump shall 
be on a lump sum basis. 

2. The amount for the SLCRS installation will be 
payable to the Contractor by monthly progress 
payments based on "percent complete" up to .the lump 
sum amount as indicated on the Bid Form. The 
amount as indicated on the Bid Form will constitute 
full compensation for all labor, equipment and 
incidental work necessary to complete this section 
of specifications in accordance with the Contract. 
Work in excess of that indicated on Project 
Drawings and this section of these Specifications 
and authorized by the OWner or OQA Officer shall be 
payable to the Contractor on the basis of the unit 
price indicated on the Unit Price Schedule of the 
Bid Form. 
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3.9 PRIMARY 5-FOOT THICK CLAY LINER CONSTRUCTION 

A. Scope Of Work 

Construction of the 5-foot compacted clay liner will 
occur following base preparation and installation of the 
artesian water collection and removal system, secondary 
FML and secondary leachate collection and removal system. 

B. Material Requirements and Methods of Construction 

1. Clay soils used. in the primary liner will have a 
Unified Soil Classification (USC) of CL, as 
determined by the provisions of ASTM Standard D 248]. 

2. To avoid damage to the underlying secondary liner and 
secondary leachate system, the first 18" shall be 
leveled with low-ground pressure equipment. 
Equipment ground contact pressure shall not exceed 
41.5 psi. 

3. The remaining layers of CL material used in the 
compacted clay shall be placed in horizontal lifts 
that shall not exceed 9 inches (25 centimeters) in 
loose thickness. 

4. The upper 3 1/2 feet of the clay in the liner shall 
be compacted pursuant to criteria set forth in Test 
Pad Results (Clay Liner Test Pad Construction Study 
by NTH Consultants, Ltd., dated April 1991). The clay 
soil shall be compacted to not less than 90% of 
maximum dry density, as determined by the modified 
proctor compaction test, ASTM standard D 1557-78. 
Moisture content shall be within range of 0% to +5% 
of optimum moisture, as determined from the modified 
proctor compaction tests, ASTM standard D 1557-78. 
More restrictive limits may be applied if needed to 
achieve sheet strength and permeability criteria 
specified herein. 

5. The 3 1/2-foot compacted clay layer sha~ have a 
maximum permeability coefficient of 1 X 10 cm;sec. 

6. Shear strengths of the compacted clay layer shall be 
at least 1500 psf. 

7. The 5-foot clay liner shall be constructed such that 
the bottom liner and the sidewall liner are 
continuous and completely keyed together at all 
construction joints. Where necessary, surfaces to 
receive clay fill shall be moisture conditioned 
either by addition of water and scarification where 
desiccated, or by discing to reduce water content of 
the clay liner. 
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8. JUl ice, snow, and other frozen material shall be 
removed before placing any clay. No fill shall be 
placed on frozen surface and no frozen fill shall be 
used in construction. 

9. Foreign objects shall be removed from the fill prior to 
placement. 

10. Any material not meeting requirements of this 
specification shall be removed and replaced with 
suitable materials to the satisfaction of the CQA 
Officer. 

c. Testing Requirements 

1. The field density and moisture content of the 
compacted clay shall be determined by the nuclear 
densimeter method (ASTK D 2922 and D 3017) on a 
frequency of at least 1 test per each 1000 cubic 
yards of clay placed, with a minimum of 1 test per 
day of construction or 1 test per layer of clay 
placed. When using the nuclear densimeter 
technique for field testing of the compacted clay, 
care shall be taken to avoid puncture of the 
underlying geomembrane&. 

2. The moisture-density relationship of liner 
materials shall be re-determined according to ASTM 
Standard D 1557-78 when the texture of the soil 
changes and every 5000 cubic yards placed. The 
grain size distribution, Atterberg Limits, and soil 
classification shall also be determined at this 
frequency (ASTM D 2487, D 422, and D 4318). 

3. A laboratory determination of the coefficient of 
permeability with water of a soil sample obtained 
from every 10, 000 cubic yards of material placed 
will be made by the ITE. Samples will be obtained 
by Shelby tube sampling. During sampling, care 
must be taken to avoid puncture of the underlying 
geomembrane. Falling head permeability tests will 
be performed according to one of the methods 
detailed in USEPA publication SW-925 (1984). A 
resulta9t coefficient of permeability greater than 
1 X 10 · cmjsec will be immediately reported to the 
CQA Officer. 

4. Shear strength will be determined by the ITE at a 
frequency of one test per day for materials placed 
with moisture contents within range of 0% to 5% of 
optimum moisture content. If moisture contents are 
outside the specified ranges, or if soil 
characteristics change 
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noticeably, shear strength tests will be performed 
at a minimum of one test per 1000 cubic yards of 
material placed. Shear strength will be determined 
by vane shear or torvane tests performed in the 
field. The frequency of shear strength testing may 
be increased at the discretion of the CQA Officer. 

D. Responsibilities 

1. The contractor shall direct all earthwork 
operations during primary clay liner construction. 

2. The LSC will perform surveying checks as specified 
herein and as directed by the CQA Officer. 

3. The Contractor shall determine elevations of the 
top and toe of the sideslopes every 100 feet along 
the top and toe of the slope. This data shall be 
used with survey data collected before liner 
placement to determine clay liner thickness on the 
slopes. Locations determined to have less than 5 
feet of compacted clay shall be reported 
immediately to the CQA Officer for correction 
action. 

4. The Contractor shall perform a survey of the 
completed clay liner to verify proper lines and 
grades, in accordance with the engineering design 
plans. The thickness of the compacted clay liner 
shall not be less than 5 feet, as measured normal 
to the underlying synthetic layers. The clay liner 
surface elevations on the cell bottom shall be 
checked on a 100-foot grid and shall be accurate to 
within 0.2 feet. 

5. The CQA Officer will be responsible for overall 
construction quality assurance of the primary clay 
liner and will certify that the construction is 
performed according to design drawings and this 
specification. The CQA Officer will monitor 
construction and gather sufficient backup data to 
allow the CQA Officer to certify that construction 
has been completed in accordance with design 
drawings and these specifications. The CQA Officer 
will direct surveying checks deemed necessary to 
verify that construction is completed in accordance 
with design drawings and this specification. 
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6. The ITE or his representative will 
perform laboratory testing at 
required herein. 

sample soils and 
the frequency 

7. The ITE or his representative will provide field density, moisture and strength testing of fill placed and will promptly notify the CQA Officer of materials or construction methods not in accordance with specifications. 

8. The ITE or his representative will provide documentation to the CQA Officer in the form of a daily field report including data of work, weather conditions, lift thickness, equipment used in construction, moisture and density test results, and any field strength test results. 

E. Basis of Payment 

The amount for Primary 5-Foot Thick Clay Liner will be payable to the Contractor by monthly progress payments based on "percent complete" up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute full compensation for all labor, equipment and incidental work necessary to complete this section of Specifications in accordance with the contract. Earthwork operations in excess of those indicated on Project Drawings and this section of these Specifications and authorized by the OWner or CQA Officer shall be payable to the Contractor on the basis of completed bank yards of cut and fill earthwork quantities and the unit price indicated on the Unit Price Schedule of the Bid Form. 

3 .10 LBACDTB COLLBC'l'IOB/RDOVAL SYSTD 

A. Scope of Work 

The contractor · shall furnish all labor, materials, 
superv~s~on, and equipment to install the leachate collection/removal system except as noted, including the leachate collection sump, and all incidentals necessary to complete the Work, including, but not limited to, the supply, hauling, spreading, and grading of the sand layer, the supply and installation of the lateral and header pipes with scuff strip, washed stone bedding and geotextile filter, and the supply and installation of all sump and extraction system materials, in accordance with the Contract Drawings and these Specifications. Supply and installation of Geonet/Geotextile system on sideslopes shall be performed by NFI. 

(3-44) 



B. Materials 

1. The Contractor shall supply and install sand for 
the (primary) leachate collection system meeting 
the requirements of MDOT classification, "2NS," or 
Engineer approved equal, and having an installed, 
minimum hydraulic conductivity, as meas':lfed from 
re-compacted laboratory specimens of 1x10- cm;sec. 

2. The Contractor shall supply and install materials 
for the leachate collection system lateral pipes 
and header pipes include perforated collection pipe 
and fittings, washed stone bedding, 5-foot wide 
minimum HDPE scuff strip, and geotextile filter 
wrap. Requirements for these materials are 
presented in the following section: 

a. Collection Pipe: Collection pipes, both 
headers, shall be 8-inch diameter HDPE, SDR 7.3 
(max) . Collection pipes laterals shall be 6-
inch diameter HDPE, SDR 7.3 (max). Both headers 
and laterals shall be perforated along the 
bottom of the pipe with 2 rows of 1/2 inch 
holes at 4" intervals. The holes are to be 
placed 60 degrees apart. 

b. Washed Stone Bedding: The washed stone for 
bedding of the collection lateral and header 
pipes shall be MDOT 6A. 

c. Geonet/Geotextile Filter System: To be 
supplied and installed by NFI, except that 
geotextile wrap around piping shall be supplied 
and installed by the Contractor. HDPE drainage 
net, conwed-XB 8410 manufactured by Conwed 
Plastics, or owner-supplied alternate shall be 
installed as shown on the design drawings. The 
geotextile shall be a nominal B-ounce per 
square yard polypropylene, non-woven, needle 
punched fabric. The geotextile shall be Propex 
4508 manufactured by Amoco Fabrics and Fibers 
Co. or Supac BNP manufactured by Phillips 
Fibers Corp., or owner-supplied alternate. 

d. 60 mil Scuff strip: The scuff strip shall be 
high density polyethylene with a nominal 
thickness of 60 mil, and shall be supplied by 
the FMLI. The Contractor shall be responsible 
for cutting 5-foot wide strips from standard 
rolls. 
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3. The leachate collection manhole and hose shall be as specified on the Drawings. 

4. Pump Pump shall be submersible non-clog wastewater pumps capable of pumping 100 GPM at 65 TDH. The pump shall be equipped with a 5 HP submersible motor connected for operation on a 480 volts 3 phase 60 hertz power sl.lpply. The pump shall be equipped with a 30' lifting chain or stainless steel cable rated at least 50% greater then the weight of the pump. 

The pump shall be supplied with a 3" threaded discharge flange for connection to a flexible hose. 

The pump shall be supplied with at least 400' of power cable properly sized according to NEC and ICEA standards and have P-MSHA approval. 

The pump shall be manufactured by Flygt, Gould, ABS or equal. 

The contractor shall submit shop drawing to the OWner for approval. The pump shall be controlled by means of float switches located in the sump. There shall be a pump on, pWilp off, end a high level alarm switch all wired to the control panel for controlling that pump operation. The control panel shall be as specified and located per the Project Drawings. 

c. Construction 

1. Upon successful completion of the geomelll.brane liner installation, the alignments of the leachate collection lateral and header pipes shall be covered by the Contractor with HOPE scuff strips provided by the OWner. Once a scuff strip is deployed, sand placement over the scuff strip and adjacent geomelll.brane liner shell commence as soon as possible to prevent loss of the scuff strip to wind. Wrinkling of the scuff strips shall be kept to a minimum to prevent affects on pipe grades. 

2. sand shall be deployed and graded by the Contractor over the geomelll.brane and scuff strips in such a way as to protect them from damaging contact with the deployment equipment and to minimize the generation of wrinkles in the geosynthetics. Any damage to the geomelll.brane or wrinkles caused by deployment which, in the Engineer's opinion, could endanger the integrity or service life of the geomelll.brane, 
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shall be repaired by the licensed geomembrane 
installer at the Contractor's expense. In general, wrinkles extending more than approximately 2 inches above what could reasonably be expected to fold 
over upon sand or refuse placement causing a stress concentration or crease, will require removal. 
Removal shall be either by "walking" out to a free edge of the geomembrane or by cutting and replacement of the wrinkled geomembrane. The sand surface shall be finish graded to ±0.1 feet of the design elevations. 

3 . Once sand is deployed and graded over a sufficiently large area, the lateral and header pipe trenches shall be excavated by the contractor using a Gradeall or other similar equipment providing a high degree of vertical control. Any damage to the underlying geosynthetics or clay liner resulting from the excavation of the piPe trenches shall be repaired at the Contractor's expense. Any repairs to the geomembrane shall only be completed by the licensed geomembrane installer. 

4. The pipe trenches shall be lined with geotextile filter by the Contractor. The geotextile filter shall be overlapped a minimum distance of 12-inches between rolls. Sufficient geotextile flap shall be left to allow overlapping on top of the trench backfill by a minimum distance of 1 foot. The Contractor shall then lay the lateral and header perforated pipes and associated bedding stone as shown on the Drawings. The pipe shall be laid to maintain a minimum of 1 percent slope as measured 
between any two points along the pipe. In the final pipe trench procedure, the Contractor shall wrap the geotextile filter to close the envelope surrounding the bedding stone and cover the geotextile with a minimum thickness of 4-inches of stone. The surface of the sand adjacent to each pipe trench shall then be qraded to form continuous, even surfaces around and up to the pipe trenches. 

5. GeonetjGeotextile System Installation (By NFI): on the side slopes and on the stabilization berms the geonet shall be deployed continuously on top of the FML liner with a minimum roll-to-roll overlap of 4 inches and tied with plastic ties at a maximum of 10 foot spacing. The geotextile shall be deployed continuously on top of the geonet with a minimum roll-to-roll overlap of one inch and machine sewn with a single stitch. The geotextile 
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shall then be stretched tight by hand to reduce bunching and to maximize coverage. This procedure shall be followed for both of the geotextile layers on the side slopes. The Contractor shall place sandbags on the slope in sufficient quantities to hold the qeonetjqeotextile in place. These shall be left in place for use by the OWner. 
D. Testing Requirements 

1. Granular System 

a. The contractor shall advise the !TE of locationa of propoaed borrow sources. The !TE will obtain and test suples in accordance with requirement& of thia specification. Material testing on the granular blanket will be performed by !TE in advance of receipt of materials on-site to determine its grain size distribution (ASTM D 422), and permeability (ASTM D 2434). On the basis of these tests, the borrow source of the sand will be accepted or rejected by Ford. The Contractor shall obtain materials only from sources accepted by Ford. 

b. The permeability and agqreqate classification of the sand shall be determined by the ITE for every 5000 cubic yards of sand placed to verify that the material is consistent with specifications contained within this d~cument. A permeability of less than 1x10 cm;sec shall immediately be reported by the ITE to the CQA Officer. 

c. The depth of the sand shall be determined by the Contractor on a 100-foot grid by a survey or by direct depth checks. The records shall 
be submitted to the CQA Officer. The CQA Officer will spot check these measurements. 

F. Responsibilities 

1. Granular System 

a. The ITE's representative will 
laboratory testing on sand at the 
specified in this document. 

perform 
frequency 

b. The contractor shall inspect the spreading of leachate collection sand and doCWIIent sand material uniformity and the presence or 
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absence of foreiqn materials. The Contractor shall inspect this operation to detect potential and actual damaqe to the SO-mil FML. Where damaqe is suspected, the liner surface shall be exposed by the contractor to verity its condition. Actual damaqe shall be fully . doCWilented and corrective action shall be taken by the Contractor in accordance with requirements of their specification. 
c. The Contractor shall conduct survey operations on 1 100-toot qrid to verify leachate collection sand thickness. Alternately, direct depth checks shall be used by the contractor to verify sand thickness. Locations at which sand thickness is less than 12 inches shall be remediated by the Contractor under the direction of the CQA Officer. 

d. The CQA Officer will certify that the qranular blanket has been placed in accordance with the enqineerinq desiqn plans. The CQA Officer will monitor these operations to verify compliance with requirements of this specification. The CQA Officer will direct iaurveyinq checks deemed necessary to verify that construction is completed in accordance with desiqn drawinqs and this specification. 
2. Pipes 

a. The Contractor shall inspect all leachate collection pipe and labelinq prior to use to verify that it is made of the specified materials, that pipe dimensions and perforations are as specified, and that pipe is relatively clean internally. The CQA Officer will monitor these activities to verify that the requirements are met. 
b. The Contractor shall inspect all 30-mil HDPE scuff pads placed at leachate collector pipe and temporary berm locations to verify their presence and correct lOcation. The location of scuff pads shall be marked on the sideslopes both before and after placement of synthetic materials. 

c. The Contractor shall inspect the excavation in the sand layer for placement of the collector pipe system to document any damaqe that may be 
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caused to the SO-mil :nu. by this operation. Corrective action shall be performed by the Contractor in accordance with requirements of this specification. 

d. The Contractor shall inspect the fusion-butt welding of the HOPE collector pipe and shall inspect the pipe welding process to verify the proper joining of pipe. 

e. The Contractor shall inspect the collector pipe location and configuration and proper placement of leachate collector pipe cleanouta. 

f. The Contractor shall inspect the placement of fabric wrap and bedding material around leachate collector pipes, and doCWDent such observations. 

g. The Contractor shall inspect the placement of the pea gravel around the leachate collector sump to verify correct placement and character of the pea gravel as shown on the drawings. 
h. The CQA Officer will monitor all these operations to verify compliance with requirements of this specification. 
i. The CQA Officer will certify that pipes were placed in accordance with cell engineering design plans. 

3. Drainage Nets and Fabrics 

a. The NFI shall install drainage net and fabrics at the locations shown on the drawings. 
b. The NFI shall inspect all drainage . net and fabric rolls stored on-site to verify that the proper materials have been received for the work. The NFI shall also inspect the materials for any damage which may have been caused by mishandling during transportation, unloading or storage. 

c. The NFI shall document the overlap of nets and fabrics and shall inspect and doCWDent the method of joininqjseaming of adjacent sheets. 
d. The NFI shall doCWDent the number of layers of net and the method of fastening. 
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e. The CQA Officer will monitor all these 
activities. to verify that construction is 
completed in compliance with these 
specifications. 

f. Upon completion of the leachate collection 
system, the CQA Officer and the NFI together 
shall verify total coverage and adequate 
fastening and restraint. 

g. The NFI shall submit written documentation to 
the CQA Officer that drainage net and fabric 
has been installed according to engineering 
design plans and that in-place materials meet 
generally accepted standards of placement. 

h. The CQA Officer will certify that drainage nets 
and fabrics used in the leachate collection 
system have been installed according to cell 
engineering design plans. 

4. Sump collection 

a. The Contractor, NFI and FMLI, shall construct 
sumps at the locations shown on the drawings. 

b. The Contractor, NFI and FMLI, shall inspect and 
document the construction of the primary 
leachate collection sump. Items requiring 
documentation include, but are not limited to 
the following: placement of HOPE liners under 
the sump and welding them to the primary liner, 
placement of the precast concrete base for the 
leachate sump, placement of the polyethylene 
leachate sump, inspection of the concrete 
poured around the sump, and proper fastening of 
leachate collector pipes and HOPE liners to the 
leachate sump. HOPE materials shall be 
connected using an extrusion welding process in 
which a heat gun heats the HOPE surface and 
extrudes liquid HOPE to bond individual HOPE 
pieces. In all of the above operations, each 
detail and dimension shown in the engineering 
plans will be verified and documented by the 
CQA Officer. Deviations of as-built conditions 
from engineering plans shall be corrected by 
the Contractor to the satisfaction of the CQA 
Officer. 
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c. The Contractor shall determine elevations for the pipe inverts at the IIWIIP and for the bottom of the sump. 

d. The CQA Officer will examine the polyethylene leachate sump and shippinq certificates to verify that it is made of proper material type and is of specified dimensions. The examinations shall verify pipe type, dimensions and perforations in accordance with enqineerinq plans, and that it is relatively clean. 

e. The CQA Officer will certify that the leachate collection sump has been installed in accordance with cell enqineerinq desiqn plans. 
F. Basis of Payment 

The amount for Leachate Collection/R-oval system will be payable to the contractor by monthly proqress payments based on "percent complete• up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute full compensation for all labor, equipment and incidental work necessary to complete this section of Specifications in accordance with the contract. Work in excess of that indicated on Project orawinqs and this section of these Specifications and authorized by the OWner or CQA Officer shall be payable to the Contractor on the basis the unit price indicated on the Unit Price Schedule of the Bid Form. 

3 • U. B'OllFACJ: RBB'l'OIIA'l'IOII 

A. scope of Work 

The contractor shall furnish all labor, materials, (except topsoil), supervision, and equipment to restore all disturbed surfaces includinq but not limited to the excavation areas, stockpile areas, equipment storaqe area• (except roadways). The work •hall include but not be limited to the qradinq, topsoilinq, fertilizinq, mulchinq and waterinq as required. 

Definition of terms shall be as defined by HOOT 6.53.01 
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B. Material 

The materials tor mulch, seed, and fertilizer shall be as specified by MOOT Sec. 6.53.02 for roadside use except as indicated below: 

Topsoil Specifications 

1. A layer of topsoil at least 6 inches thick after grading must be placed over the clay. 
2. The topsoil shall consist of the dark, orqanic, natural surface soil encountered on the project, exclusive of any peat or muck. Topsoil furnished from outside shall be approved by the Engineer. 
3 • The top 1/2 inch of the topsoil layer must be loosely packed to provide an acceptable seed bed. 
Vegatatiye Cover Specifications 

1. The topsoil must be fertilized with 12-12-12, N-P-K at the rate of 650 pounds per acre. 
2. The following seed mix must be sown into the topsoil: 

BEn ' BY WEIGHT 
a. CoiDlDon Cereal Tye 20 to 30 
b. CoiDlDon Creeping Red 20 to 30 Fescue 

c. co-on Kentucky 5 to 10 Bluegrass 

d. Kentucky 31 Tall 100 - (a+b+c) 
Fescue 

3 • The seed mix must have a germination rate of at least SOl. 

4. The teed mix must be applied at the rate of at least of 200-225 pounds per acre. 
5. The seed bed must be rolled during or t.aediately after seed application. 
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6. Straw mulch must be appliea to the seed bed at the even rate ot 1. 5 to 2 tons per acre in a manner that will minimize subsequent displacement by wina. 
The owner shall supply the neeaed topsoil tor the work. 

C. Construction 

The construction methods tor surtace preparation shall conform to MOOT Sections 6. 53. OJ through 6. 53.05 and 6.53.09. 

D. Measurement and Payment 

The amount bid tor Surtace Restoration ot all disturbed areas will be payable to the Contractor in monthly progress payments based on •percent complete" up to the lump sum amount as indicated on the Bid Form. The amount as indicated on the Bid Form will constitute tull compensation tor all labor, material, equipment and incidental work necessary to complete this section ot the Specitications in accordance with the Contract. 
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1.0 INTRODUCfiON 

1.1 Background 

This document contains the technical specifications to be used for procuring and installing 80-mil geomembrane used in the primary liner for disposal Cell II at the Ford Allen Park Clay Mine (APCM) Landfill. A copy of the engineering plans prepared by MCI, dated October I, 1991 are included and should be referenced for information pertinent to the preparation of bids. 

1.2 Pumose and Scone 

The work includes furnishing all labor, materials, transportation, superv1s1on, tools,· and construction machinery which may be necessary to unload, store, weather-rrotect for storage, deploy, weld, temporarily restrain (against the wind), install and test the geomembrane as described in these specifications and the associated engineering plans. 

All procedures, operations, and tests will be performed in strict accordance with these specifications and the associated engineering plans. The installed geomembrane will conform to the specifications and engineering plans, except where authorized in writing by Ford Motor Company (Ford), based on submitted changes and/or modifications. 

These specifications assumed that the roles of the Geomembrane Supplier and Geomembrane Installer are being performed by one party capable of providing all services required for supplying and installing the referenced geomembrane. The term geomembrane installer, therefore, refers to either the Geomembrane Supplier or Geomembrane Installer. 

The Installer will install both a primary and secondary high density polyethylene (HOPE) flexible membrane liner at the locations shown on the engineering plans. The Installer will conduct his own construction Quality Assurance/Quality Control (QNQC) program with respect to liner installation, pre-construction material inspection, in-place weld integrity testing and in-field pre-weld strength testing. The Installer will provide full documentation of liner installation, weld testing, and raw material testing. The Installer will also surply Ford with the material test results, as required, from the Geomembrane Manufacturer. 

1.3 Lines of Authority 

Ford is the facility owner/operator and prime contractor and has chief responsibility for construction completion and construction Quality Assurance/Quality Control. The CQA Officer, appointed by and responsible to Ford, shall have final authority with respect to all phases of construction 8ssociated with this project. Each contracting and inspection comrany sh811 retain responsibility for the supervision of his employees and the implementation of his 



QA/QC programs. Supervisors assigned by each contracting or inspection company will be 
under the direction of the CQA Officer. Acceptance or rejection of work, and implementation 
of the associated corrective actions will be the responsibility of the CQA Officer. 

1.3.1 Independent Testing Engineer (ITE) 

An Independent Testing Engineer (!TE) will be retained by Ford for the project. The !TE 
or his representative will conduct laboratory testing for soils used in construction and will 
perform field moisture content and density testing of soils during eanhwork operations. The 
ITE or his representative will also observe the installation of the HDPE primary liner. 

The ITE or his representative will perform QAJQC activities specified in appropriate sections 
of the CQA Plan and will prepare daily field repons of his observations as well as reports of 
laboratory tests. 

1.3.2 Construction Quality Assurdnce (CQA) Officer 

The CQA Officer will be responsible for monitoring all contractors and construction quality 
assurance personnel on site. The CQA Officer will be responsible for construction monitoring, 
construction inspection and assuring that the work, as shown on the engineering plans and as 
specified herein, is completed .. 

Specific duties of the CQA Officer include: overall monitoring of personnel and contractors 
involved in construction; coordination between the various contractors; inspection of 
construction materials; acceptance/rejection of completed work; confirmation of as-built 
construction conditions in accordance with engineering plans and specifications; documentation 
of construction conditions; preparation of as-built construction documents; and certification 
that the Cell II liners and associated components are constructed as designed. 

1.4 Meetings 

1.4.1 Preconstruction Meetings 

Prior to the stan of work by a contractor, the CQA Officer will hold a preconstruction 
meeting. At the preconstruction meeting, all involved parties will review applicable sections 
of the plans and specifications, as well as the CQA Plan. In particular, the parties will review 
and discuss areas of resl'onsibility; lines of authority; procedures for dealing with problems; 
rejected work; inspection frequency: documentation distribution; and the criteria for work 
acceptance/rejection. The CQA Officer will document and distribute minutes of each meeting 
to all parties in attendance, as necessary. 



1.4.2 Daily Work Meetings 

Each work day, the CQA Officer or his representative will conduct a meeting with all 
contractors, inspection firms and CQA personnel to review the previous day's work and to discuss the current day's scheduled activity. Coordination and workmanship issues, as well as 
potential difficulties, will be resolved at this time. The CQA Officer or his representative will document and distribute minutes of each meeting to all parties in attendance, as necessary. 

1.4.3 Meetings to Resolve Problems 

Meetings will be held on-site whenever the immediate nature of a construction issue precludes discussion at the next scheduled daily work meeting. At such a meeting, the issue(s) will be defined and discussed by all affected supervisors. A resolution and the procedure in which to implement it will be selected at such meeting, following discussion. The CQA Officer will document the meeting and distribute minutes of each meeting to all parties in attend;~ nee, as 
necessary. 



2.0 MANUFACTURING 

This section describes the quality control measures that are applicable to the manufacturing 
of geomembrane and the delivery of finished roll product to the APCM L'lndfill site, prior to 
installation. 

Geomembrane will be supplied to the site in factory rolls. Factory welds and/or seams are not 
acceptable methods for preparing larger geomembrane panels for delivery to the site. 

The geomembrane must be fabricated from polyethylene resin, and theflllished product must 
be classified Type II or III, Class C, and Category 4 or 5, as defined by ASTM 01248. (This 
classification is based on tests performed on the flllished product, not the polyethylene resin 
used to fabricate the geomembrane.) 

2.1 Geomembrane Resin 

The geomembrane will he manufactured from polyethylene resin that meets the following 
specifications: 

Specific Gravity 

Melt Index 

Water Absorption 

2.2 Quality Control Testing 

ASTM 0792, 
Method A 

ASTM 01238, @ 
190"C & 2.16 kg 

ASTM 0570 

2: 0.940 
(Note: Measured 
after adding 
carbon black) 

0.15 - 0. 70 gms per l 0 mins 

$0.1% 

Quality control testing will be performed by the Installer, as described in this section. Prior 
to the delivery of geomembrane rolls to the site, the Installer will provide the CQA Officer 
with the following information: 

1. The resin supplier, location of supplier's production plant(s), resin brand name, production 
date of the resin, and the product number. 

2. All test results conducted by the Installer's and/or the Resin Manufacturer's testing 
laboratories to document the quality of the resin used for the manufacture of the 
geomembrane. 



3. The Quality Control Plan to be used for manufacturing and installing the geomembrane. 

4. Quality Control Certificates issued by the producer of the raw materials; specifically results 
of density and melt index. 

The Installer will provide the following results, at the stated frequencies, on the raw resin and will report such results to the CQA Officer: 

1. A minimum of one sample will be collected and tested for the parameters in Item #2 below for every resin batch and for every 500,000 square feet of finished geomembrane product delivered to the site by the Installer. 

2. Perform, at the frequencies stated in Item #1 above, specific gravity by ASTM 0792 Method A; melt flow index by ASTM 01238 with a load of 2.16 kg at 190"C; and water absorption by ASTM 0570. 

If at any time during the manufacture of the geomembrane rolls (to be installed at this site and covered by the engineering plans) the Manufacturer uses, in whole or in part, resin from another supplier or a different brand of resin by the same supplier, the Installer must obtain 
approval from Ford to use the new resin, in accordance with the facility's RCRA Permit. 

Every roll of geomembrane designated for delivery to the site must be inspected by the Installer in accordance with the following: 

1. Quality polyethylene resin will be used, contammg no more than 2 percent recycled 
polymer, by weight, as determined by Thermo Gravimetric Analysis. Recycled polymer will be limited to material generated within the Manufacturer's plant and from the same grade 
and type of polyethylene resin, as defined in this document. 

2. The geomembrane will contain a maximum of 1 percent by weight of additives, fillers, or 
extenders, excluding carbon black. 

3. The geomembrane will have no striations, roughness, pinholes, significant creases (as 
determined by the CQA Officer), or bubbles on the surface. 

4. The geomembrane must be free of holes, blisters, undispersed raw materials, and other 
signs of contamination from foreign matter. 

2.3 Manufacturer's Certification 

The Installer will provide certification. based on tests performed by either the Installer's 
laboratory or other outside laboratory contracted by the Installer, that the geomemhrane 
supplied under this plan meets the following: 



1. Geomembrane meets the following specifications for resistance to soil burial criteria in 
accordance with ASTM 03083, as modified by Appendix A in the National Sanitation 
Foundation document, "Standard Number 54- Flexible Membrane Liners" (1990 Revision) 
or Cenijicalion from the Supplier that the material will not be affected by biodegradation: 

Maximum percent change 
Property for 80-mil geomembrane 

Tensile strength at yield 10 
Tensile strength at break 10 
Elongation at yield 10 
Elongation at break 10 
Modulus of elasticity 10 

2. Geomembrane meets a -40"F (-40"C) maximum temperature for low temperature 
brittleness as determined by ASTM 0746, Procedure B. 

2.4 Fingemrint Te.~ts 

The Installer will randomly select a representative material sample of the actual thicknesses 
of geomembrane to be installed in the primary/secondary liners prior to the shipment of any 
geomembrane rolls to the site. The Installer will perform the following fingerprint tests to 
demonstrate that the geomembrane being installed under this plan is substantially the same 
geomembrane as that used for compatibility testing: 

Crystallinity 

Infrared Spectroscopy 

Melt Flow Index 

Differential Scanning 
Calorimetry 

Thermo Gravimetric 
Analysis 

Test Method 

ASTM E793 using a 20"C-per-minute scan rate 
@ 30 psi nitrogen atmosphere, and an indium 
standard 

ASTM 3015 

ASTM 01238 with a load of 2.16 kg @ 190"C 

ASTM 01603 

Use the method described in Ch<Jrles M. Earnest 
Modern Thermogravimetry: Analytical Chemistry: 
56(13); 1471A, 1984 with a 40"C-per-minute scan 
rate and a 30 psi nitrogen atmosphere or 
equivalent method as approved by the CQA 
Officer 

A t: 



The results of the above tests will be sent by the Installer to the CQA Officer. The CQA 
Officer will make the final determination as to whether the geomembrane tested is 
substantially the same as that tested in the facility document, Material Confomumce mzd 
Compatibility. The CQA Officer will notify the Installer of his decision. If the CQA Officer determines that the results of the above tests are substantially different from those obtained from the Compatibility Testing Program, then the entire program described in this section will be repeated until the CQA Officer accepts the results. 

2.5 Marking 

Each roll of geomembrane supplied to the site will be marked with the following information: 

1. Name of manufacturer 
2. Product type and identification number (if any) 
3. Batch (lot) number 
4. Nominal product thickness 
5. Date of manufacture 
6. Roll number and dimensions 

2.6 Delivery. Handling. and Storage of Geomembrane Rolls 

Transportation to the job site, unloading and on-site handling of the geomembrane rolls are the responsibility of the Installer. The geomembrane will be protected, during shipment and during storage, from excessive heat and cold, puncture, water, dirt, mud, grease, cutting, mechanical abrasions and other damaging or deleterious conditions. The geomembrane rolls will be protected from long-term ultraviolet exposure, prior to actual installation at the site. 
The Installer will be responsible for assuring that the equipment and methods employed to handle the geomembrane rolls pose no risk of damage to any site materials. 

Damaged rolls will be separated from undamaged rolls and stored at a location designated by the CQA Officer until final disposition of material is determined. The CQA Officer will be 
the final authority on determination of damage. 

A ., 



3.0 CONSTRUCTION - GENERAL REQUIREMENTS 

This section describes the general QA/QC requirements applicable to the installation and 
testing of the geomembrane used for constructing the disposal cell. Section 4.3 of this 
document describes the installation and testing requirements for geomembrane welds. 

This section includes discussions on requirements for testing; subgrade earthwork prior to 
geomembrane placement; geomembrane placement; repairing of geomembrane defects 
(non-weld related only); and requirements applicable to other materials in contact with the 
geomembrane. 

3.1 Testing Requirements 

This subsection describes the test methods, sampling procedures and frequencies, and the role 
of the Installer in performing the testing requirements as they pertain to geomembrane 
installation. 

3.1.1 Test Methods 

Samples will be collected by the CQA Officer at the rate of one sample per lot per shipment 
of geomembrane rolls to the job site. If there are more than ten rolls in the same lot for a 
single shipment, then one roll will be sampled for every ten rolls or fmction thereof in that 
shipment. 

Samples will be three feet long by the full width of the roll and will not include the first three 
feet of any roll. Since machine direction for geomembrane rolls is the direction that the 
material comes off the roll, mllchine direclion for any sample will always be along 1/u: 
lhree-foot-length dimension of 1/ze sample. 

Table 3-llists the properties and test methods to be performed on geomembrane roll samples. 
Test results for all specimens will be evaluated on both average values and indil,idua/ specimen 
results. The specificaiions and methods used in evaluating the results are discussed in Section 
3.1.3. Unless specified otherwise, preparation of sample specimens will be performed in 
accordance with the referenced test methods defined in Table 3-1. 

Results for dimensional stability, tear resistance, and each of the tensile property tests will he 
reported for both maclzine and cross direction. Dimensional stability results will be expressed 
in terms of machine and cross direction or lenglh and widtlz. 

• n 



TABLE 3-1 
GEOMEMBRANE TESTS METHODS 

PROPERTY 

Carbon Black Content 
Carbon Black Dispersion 1 

Peel Adhesion, FTB2 

Bondecl Seam Strength 
Dimensional Stability-2.3 
Hydrostatic Resistance 
Melt Index 

Water Absorption 
Specific Gravi1yl 
Puncture Resistance 

Tear Resistance2.3 
Environmental Stress Crack2 

Tensile Properties2..3 
o Modulus of Elasticity 
o Yield Stress 
o Yield Elongation 
o Break Stress 
o Break Elongation 

Gauge Thickncs.•2 
Hardness 
Volatile Loss 

Resistance to Soil Burial2 

o Tensile Strength at Yield 
o Tensile Strength at Break 
o Elongation at Yield 
o Elongation at Break 
o Modulus of Elasticity 

TESTMETHOO 

ASTM Dl603 
ASTM 03015 
ASTM 0413 
ASTM D3083 
ASTM D1204, to 212"F, 15 minutes 
ASTM 0751, Method A, Procedure I 
ASTM D1238, Condition E (on finished 

sheet, not base polymer) 
ASTM 0570 
ASTM 0792, Method A 
FTMS 101B, Method 2031 and 

FTMS 101C, Method 2065 
ASTM 01004, Die C 
ASTM 0!693, as Modified in Appendix A 
ASTM D6.Jil, Type IV Specimens (at rwo-

inch-per-minute exlcnsion rate) 

ASTM 01593, Para 9.1.3 or ASTM 374 
ASTM 02240 
ASTM 01203 or Malrecon Test, Method I. 

·Appendix F (afler immersion) 
ASTM 03083, as Modified in Appendix A 

or Cori[ICiltion from I he supplier 
lhat mmcrial will not 1>c affccled 
by biodegradation 

NOU!.: All ntt!lhods (including tesl/flow rmes, lempermurcs, pressures, residence times, other conditions, etc.), 
laboratory CQA data and interpretation of test results are suhject to re1•iew and approml hy an Independent 
Testing Engineer. 

1Use Section 2.1.6 for evaluating rcsulls with no he:Hing or melling of samples allowed under any 
circumstances. 

"Tests and values are from Tahlc 5 of NSF "Standard Numl>cr 54- Flexible Memhrane Liners" (1990 Revision). 

3-y-ests are 10 he performed and results arc to he reponed for bolh mochinc and cro.u direclion. 
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3.1.2 Role of Testing Laboratories 

The Installer will be responsible for performing the tests on samples as described in Section 
3.1.1. Results of tests performed will be reported to the CQA Officer. 

Retesting of geomembrane rolls, because of failure to meet any of the specifications of Section 3.1.3, can only be authorized by the CQA Officer. 

3.1.3 Procedures for Geomembrane Roll Test 

Table 3-2 lists the acceptance specifications for 80-mil geomembrane for both average (for 
those tests where more than one specimen is tested) and individual specimen values. For t~sts in which both machine and cross direction are reported, each result must meet the listed specification. For tests such as carbon black content and dispersion, dimensional stability, composition, and melt index where only a single specimen is tested, the following procedure will be used for evaluating results: 

1. If the value meets the stated specification, then the roll, the Jot, and, if applicable, the 
entire shipment will be accepted for use as liner at the site. 

2. If the result does not meet the specification, then the roll and the lot will be retested on 
. samples either from the original roll sample or from another sample collected by the CQA Officer, or his representative, and forwarded to the Installer. For retesting, two additional tests must be performed for the failed test procedure. If both of the retests are acceptable, 
then the roll and lot will be deemed acceptable. If either of the two additional tests fail, 
then the roll and lot are unsuitable without further recourse. 

For tests methods requiring more than one specimen, results of the testing program will 
be interpreted and used as follows: 

a. If both the average and individual specimen values meet the respective values in Table 
3-2, then the roll and the lot will be accepted for use at the site. If the sample 
represents all rolls from an entire shipment, then the entire shipment is deemed 
acceptable. 

b. If any of the average values or individual specimen values do not meet the limits, then 
the roll, lot, and if applicable the shipment will be considered unsuitable for use. The 
Installer then has·the following choices: 



TABLE 3-2 
80-MIL GEOMEMBRANE ACCEPTANCE SPECIFICATIONS 

Number of Minimum Maximum 
Specimens Value for Value for Prooerty Per Test1 .l.L!!i.! Criterion ~ Specimen Socci men 

Carbon Black Content % bywt Range 2.10-2.50 2.10 2.50 Carbon Black Dispersion N/A Range A-1, A-2 N/A N/A Dimensional Stability 1 % Max Chanpe ±2 -2 +2 Hydrostatic Resistance 5 psi Average •650 585 N/A Melt Index I g/10 min Range 0.15 - 0.60 0.15 0.60 Water Absorption I %by WI Max Cha"fe 0.1 N/A 0.1 Specific Gravity 3 N/A Average .o.940 0.935 0.950 Puncture Resistance 3 lbs Averagc2 •350(.70). 315(60)" N/A Tear Resistance3 3 lbs Average2 >49 40 N/A Environmental Stress Crack 10 hrs No Failures N/A 1500 N/A Tensile Properties3 

o Modulus of Elasticity 5 psi Average2 .so.ooo 72,000 N/A 0 Yield Stress4 
5 ppi width Average2 •160 140 N/A o Yield Elongation 5 % Avera gel •13 10 N/A 0 Break Stress5 5 ppi width Average2 •300 240 N/A o Break Elongation 5 % Averagc2 .soo 450 N/A Hardness (Shore D) 3 Sl Averagc2 •60 54 66 Volatile Loss l % hy WI Max Chan.,lle 0.1 N/A 0.1 Gauge Thickness 5 mils Average• .so 7o 92 Resistance to Soil Burial 

o Tensile Strength at Yield % Max Change 10 N/A ]() o Tensile Strength at Break % Max Change 10 N/A ]() o Elongation at Yield % Max Change 10 N/A 10 o Elongation at Break % Max Change 10 N/A 10 o Modulus of Elasticity % Max Change 10 N/A 10 

1Coiumn shows the number of individual specimens that arc tested for reporting the results of the referenced ASTM procedure. 

2Expressed as the arithmetic mean. 

~est performed in both machine and cross direction. 

4Values given correspond to yield stress of 2000 psi for eilher machine or cross direction. 

5Values given correspond to break stres.~ of 3750 psi for eilher machine or cross diret.1ion. 

"Value in parenthesis represents value for test method FTMS JOIC, Method 2065. (NO/£ Tes1 me1hod FTMS JOJB, Melhod 2031 mus1 be run as well for Puncture Resislance). 
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1. The Installer may request that another round of tests be performed on samples 
collected by the CQA Officer and tested by the Installer. If this option is 
selected, then the average value for the purpose of determining acceptance will 
be based on the average value of all specimens tested, including those from the 
failed round. (Note: 1/zis applies even if relesling is being done because of failure 
10 meelllze limils for individual specimen values.) Individual specimen values will 
be based only on those obtained from the retesting. 

u. The Installer can withdraw the rolls for use as the liner at the site. Once 
withdrawn, the same rolls may not be resubmitted for use. 

3.2 Earthwork 

The Earthwork Contractor (EWC) will be responsible for preparing the suhgrade S<lil in 
accordance with the plans and specifications for the installation of the geomembrane (i.e., both 
the primary and secondary liners). 

After proof-rolling, surfaces to be lined will be smooth and free of debris, roots, and angular 
or sharp protruding rocks larger than three-quarters (3/4) inches in diameter and to a depth 
of three (3) inches of the subgrade. No protrusions larger than three-eigths (3/8) inch above 
the prepared surface will be allowed. All fill shall consist of well-graded material free of 
organics, trash, clayballs and other deleterious matter. The surface shall be compacted in 
accordance with design specifications but in no event below the minimum required to provide 
a firm unyielding foundation sufticient to permit the movement of vehicles and welding 
equipment over the subgrade without causing rutting or other deleterious effects. 

II is lhe hi.Sialler's responsibili1y 10 assisl in 1he coordinmion of lzis aclil'ilies willz 1/zose of 1/ze 
EWC. 77ze Immller will be lzeld fully responsible and liable for addi1ional cos1s incum!d by 1/ze 
Owner as a resull of ilze hzsral/er failing 10 perfonn lzis dillies in accordance willz any eslablislzed 
schedule. 

The EWC shall protect the subgrade from desiccation, flooding and freezing. Protection, if 
required, may consist of a thin plastic protective cover (or other material as approved by the 
CQA Officer) installed over the completed subgrade until such time as the placement of 
geomembrane liner begins. Subgrades found to have desiccation cracks greater than l/2 inch 
in width or depth, or which exhibit swelling, heaving or other similar conditions will he 
replaced or reworked by the EWC or general contractor to remove such defects. 

3.2.1 Surface Acceptance 

The Installer will provide the CQA Officer with a written acceptance of the surface scheduled 
to be lined. This acceptance will be limited to an amount of area that the Installer is cap11hle 
of lining during a particular work shift. Subsequent repairs to the subgrade and the surface, 
not scheduled by the Installer to be lined, will remain the responsibility of the EWC. 



3.2..2 Crest Anchorage System 

The anchor trench will be excavated by the EWC to lines and widths shown on the engineering 
plans prior to geomembrane placement. Excavation of anchor trenches in clay soils 
(susceptible to desiccation) should be limited to the distance required for that day's liner 
placement. 

Corners of the anchor trench will be rounded where the geomembrane adjoins the trench. 

3.2..3 Final Inspection 

Immediately prior to liner installation of a given area, the CQA Officer and Installer will 
inspect the sub grade a final time to verify it is free of desiccation cracks, moisture seeps, soft 
spots, roots, sharp stones, large clay clods and other abrupt changes in grade. 

The Installer is responsibile for identifying to the CQA Officer any soil condition that may 
require repair work. Special care will be taken to ensure the soil surface is maintained in an 
accetable condition to the Installer. Geomembrane will not be installed in muddy or ponded 
areas. The soil surface will be examined daily by the Installer and CQA Officer to evaluate 
the subgrade conditions. 

3.3 Placement 

3.3.1 Location and Panel Layout Drawing 

A panel layout drawing will be supplied by the Installer and submitted for approval to the 
CQA Officer at least three weeks prior to liner placement. The geomembrane will be installed 
in the disposal cell according to the panel layout drawing, as approved or modified. In 
addition, the Installer will provide a schedule for installation. The Installer will identify 
geomembrane rolls by number on the as-built layout drawing, indicating panel configuration, 
weld locations, destructive/non-destructive test locations, repair and any other test locations. 

3.3.2 Weather Conditions 

No geomembrane will be placed at ambient temperatures below 34°F ( 1•q or above 95•F 
(35°C) unless specifically authorized by the CQA Officer. In addition, geomembrane will not 
be placed during any ]"recipitation event. The Installer will document that the above 
conditions are fulfilled and will inform the CQA Officer, prior to proceeding, if any of the 
above conditions cannot be satisfied. The CQA Officer, with concurrence from the Installer, 
will determine whether installation should be stopped or postponed. 
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3.3.3 Method Of Placement 

The Installer will document the following: 

1. Equipment employed for installation will not damage the geomembrane by handling, 
excessive heat, leakage of hydrocarbons, or by other means. 

2. The prepared surface underlying the geomembrane has not deteriorated since previous 
acceptance, and that it is still acceptable on the same day of geomembrane placement. 

3. Personnel working on the geomembrane do not smoke, wear damaging clothing, or engage 
in other activities which could damage the geomembrane. 

4. Method used to unroll the geomembrane will not cause scratches or crimps in the 
geomembrane. 

5. Method used to place the rolls minimizes wrinkles (especially wrinkles between adjacent 
panels). 

6. Adequate temporary loading or anchoring (continuously placed, if necessary), will not 
damage the geomembrane. 

Should any of the above conditions not be satisfied, the Installer will notify the CQA Officer 
and await authorization before proceeding. 

3.3.4 Damages 

The Installer will examine each roll for damage after placement and prior to welding, as 
described in Section 4.2.5. The Installer and ITE will inform the CQA Officer as to which 
rolls, or portions of rolls, should be rejected or repaired. Damaged rolls or portions of rolls 
which have been rejected will be marked for removal and recorded by the CQA Officer. The 
Installer is responsible for removing such rolls from the site. 

3.4 Defects and Repairs 

This section applies to all defects and repairs resulting from examinations, tests, or visual 
observations performed on the geomembrane material itself and on the welds used to adjoin 
panels in the field. 
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3.4.1 Identification 

All welded and non-welded areas of the geomembrane will be examined and documented hy 
the Installer for identification of defects, holes, blisters, undispersed raw materials, and signs 
of contamination by foreign matter. Because light reflected by the geomembrane helps to detect defects, the Installer will clean the geomembrane surface at the time of examination. The geomembrane surface will be swept with a broom, and washed by the Installer if dust or mud inhibits examination. 

3.4.2 Evaluation 

Locations that fail the non-destructive tests, observations, examinations, or the destructive tests identified in this specification will be marked by the ITE and repaired by the Installer. 

Work will not proceed (e.g., using materials that will cover locations) on areas that h<Jve been repaired until passing laboratory test results are available. 

3.4.3 Repair Procedures 

Any portion of the geomembrane exhibiting a flaw, or failing a destructive or non-destructive test will be repaired. Several procedures are acceptable for repairing these areas. The final 
decision as to the appropriate repair procedure will be determined by both the Installer and the CQA Officer, prior to commencement of such work. Acceptable procedures include the following: 

1. Patching - used to repair holes, tears, pinholes, blisters, undispersed mw materials, and 
contamination by foreign matter. 

2. Grinding and rewelding - used to repair small sections of extruded welds. 

3. Capping - used to repair large lengths of failed welds. 

4. Topping - used to repair areas of inadequate welds, that have an exposed edge. 

5. Strip Patching- used to repair large lengths of fusion welds (removal of bad weld, followed by welding a strip of new material). 

Other procedures may be used at the recommendation of the Installer if authorized by the CQA Officer. The repair procedures, materials, and techniques will be approved in advance of the specific repair by the CQA Officer and Installer prior to commencement of any repairs. 
At a minimum, the following provisions will be satisfied: 



1. Patches or caps will extend at least six (6) inches beyond the edge of the defect, and all 
corners of patches will be rounded. 

2. The geomembrane below large caps will be cut if necessary,_ to avoid water or gas 
collection between the two sheets. 

3.4.4 Examination of Repairs 

Each repair will be numbered and Jogged by the Installer. Each repair will be 
non-destructively or destructively tested in accordance with the provisions of the respective 
section of this plan under which the repair is required. Repairs that pass the testing identified 
above will be deemed repaired. Large caps will be destructively tested if of sufficient length (i.e., 2:350 lineal feet). 

Repairs that fail will be redone and retested until a passing result is obtained. The Installer 
will observe and perform all non-destructive testing of repairs and will document the number 
of each repair, the date, and the test result. 

3.4.5 Large Wrinkles 

Following completion of liner welding (or when welding of a large area of the liner is 
completed), the Installer will examine geomembrane wrinkles. The Installer and the CQA 
Officer will determine which wrinkles should be cut and welded. The weld will be done in 
accordance with the equipment and procedures described in Section 4.2 and 4.3.6, respectively, 
and it will be subject to the test provisions of Sections 4.4 (field non-destructive testing) and 
4.5 (Ia bora tory destructive testing). 

3.5 Materials In Contact With Geomembranes 

3.5.1 Anchor Trench System and Backfilling 

The geomembrane anchor trench for the primary liner will be excavated by the EWC, unless 
otherwise specified, to the lines and grades shown on the plans and specifications. 

3.5.2 Sumps and Appurtenances 

The CQA Officer will document that the following requirements are met: 

1. Extreme care is taken while welding around appurtenances, inasmuch as nondestructive 
and destructive testing cannot be performed in these areas. 

2. The geomembrane has not been visibly damaged while making connections to sumps and 
appurtenances. 



3. Installation of the geomembrane in the sump and appurtenance areas and connections of 
geomembranes to sumps and appurtenances have been made in accordance with the 
approved engineering plans. 
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4.0 CONSTRUCfiON - FIELD WELDS 

This section covers the QNQC procedures for welding geomembrane panels into a continuous 
liner. The QNQC Plan for installation of geomembrane at the APCM Landfill includes 100 
percent nondestructive testing to detect openings or gaps between geomembrane sheets at the 
field welds. In addition, destructive testing will be performed at regular intervals for 
determining the strength and manner of field-weld failure (i.e., in both shear and peel modes). 
A coupon die and press for ASTM test methodology will be used to produce precise weld 
coupons in the field (for both field and laboratory testing) for tensile, shear, and p!!el testing. 

4.1 Weld Layout 

In general, welds will be oriented parallel to the line of maximum slope so that they are 
oriented along (not across) the slope. In corners and at other oddly-shaped geometric 
intersections, the number of welds will be minimized. No horizontal welds will be allowed on 
the slopes unless otherwise authorized by the CQA Officer or explicitly shown on the 
engineering plans. Horizontal welds on the cell base of geomembrane installation should be 
at least ftve (5) feet from the toe of the slope. 

A weld numbering system comparable to and compatible with the geomembrane roll 
numbering system will be established at the Pre-Construction Meeting. 

4.2 Welding EQuipment 

Approved processes for fteld welding are extrusion fillet welds and dual hot wedge welds. 
Ex.tru.rion fzllet welds will be u.red solely for repairs, at oddly-shaped geometric comer.;, and around 
appurtenances. No other processes will be used without prior written authorization from the 
CQA Officer. Only equipment which has been specifically approved by make and model will 
be used. 

4.2.1 Extrusion Fillet Process 

The Installer will meet the following requirements regarding the use, availability, and cleaning 
of extrusion welding equipment to be used at the job site: 

1. One spare operable welding device will be maintained on site at all times. 



2. The geomembrane will be protected in areas of traffic to prevent damage. 

3. The extruder barrel will be cleaned and purged of all heat-graded extrudate prior to 
beginning welding and whenever welding operations stop. 

4. Equipment generators will be placed on a smooth base in such a manner so as not to 
damage the geomembrane. Similarly, a smooth insulating plate or a piece of fabric will be 
placed beneath the hot equipment after usage. (These requirements apply to automated 
devices used for the majority of roll-to-roll welds and to hand-held extrusion welding 
equipment used for welding of geomembranes to the leak-detection/leachate collection 
sumps, and other appurtenances and penetrations of the liner.) 

The Installer will provide documentation to the CQA Officer regarding the quality of the 
extrudate used in the welding apparatus. At a minimum, the extrudate will be compatible with 
the base liner material and contain the same grade and quality of polyethylene resin used in 
the base liner material. 

4.22 Dual Hot Wedge Process 

The Installer will meet the following requirements regarding the use, availability, and cleaning 
of equipment used at the job site: 

1. An automated vehicular-mounted type of apparatus will be used. 

2. The welding apparatus will be equipped to continuously monitor applicable temperatures 
and pressures. 

3. One spare operable welding device will be maintained on-site at all times. 

4. The geomembrane will be protected in areas of heavy traffic to prevent damage. 

5. The edge of the cross welds will be ground to a smooth incline (top and bottom) prior to 
welding. 

6. The electric generator for the equipment will be placed on a smooth base in such a manner 
so as not to damage the geomembrane. Similarly, a smooth insulating plate or piece of 
fabric will be placed beneath the hot equipment after usage. 

7. A movable/temporary protective layer may be used directly below geomembrane overlaps 
to prevent buildup of water and/or moisture between the geomembrane sheets prior to 
welding. 



4.3 Initial Requirements 

4.3.1 Personnel Qualifications 

All personnel performing welding operations will be qualified by successfully passing welding 
tests for the type of welding equipment to be used, as descnbed in Section 4.2. At least one 
welder will have experience welding a minimum of l,OOO,OOOft2 of polyethylene geomembrane 
using the same type of welding apparatus to be used at the APCM Landfill. The most 
experienced welder, or the "master welder", will have direct supervisory responsibility at the 
job site over less experienced welders. 

The Installer will provide a list of proposed welding personnel and their experience records 
to the CQA Officer for review and approval prior to job commencement. 

4.3.2 Weather Conditions 

The range of weather conditions under which geomembrane welding can be performed are as 
follows: 

1. Unless otherwise authorized in writing by the CQA Officer, no welding will be attempted 
or performed at ambient temperatures below 34°F (l•C) or above 9S•F (35.C). 

2. Between ambient temperatures of 34•F (l0 C) and SO"F (lO"C), welding will be performed 
only if the geomembrane is preheated by either sun, a hot air device, or a heated enclosed 
area, provided there is no excessive ambient cooling resulting from high winds. 

3. Above SO"F ( Hl"C), no preheating of the geomembrane is required. 

4. Geomembrane will be dry. 

5. Welding will not be performed during any precipitation event unless the Installer erects a 
shelter, satisfactory to the CQA Officer, to protect the geomembrane areas from water. 

6. Welding will not be performed in areas where ponded water has collected below the 
surface of the geomembrane. 

If the Installer requests to use welding methods at ambient temperatures below 34°F or above 
95•F, the Installer will demonstrate that the methods and techniques used to perform the 
welding yields welds that are equivalent to those produced at ambient temperatures between 
34•p and 95•F, and that the overall quality of the geomembrane is not adversely affected. The 
Installer will document the following items: 

1. Ambient temperatures at which welding is performed, as well as geomembrane surface 
temperature and weld barrel temperature, will he recorded hourly during placement and 
welding. 

2. Any precipitation event occurring at the site, including the time of such occurrence, the 
intensity, and the amount of the event. 
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The CQA Officer will advise the Installer if any of the weather conditions are not as required. 
The CQA Officer and the Installer will determine whether installation should be stopped or 
postponed. 

4.3.3 Overlapping IIDd Temporary Bond 

The following procedures will be used for overlapping and temporary bonding of 
geomembranes: 

1. Panels of geomembranes have a finished overlap of a minimum of four ( 4) inches for 
extrusion welding and fusion welding; but, in any event, sufficient overlap will be provided 
to allow for a peel test on the weld. 

2. No solvents or adhesives will be used on the geomembranes unless the product has been 
approved in writing by the CQA Officer. Approval can only be obtained by submitting 
samples and data sheets to the CQA Officer for testing and evaluation. · 

3. Procedures used to temporarily bond adjacent geomembrane rolls should not damage the 
geomembrane. In particular, the temperature of the hot air at the nozzle of any spot 
welding apparatus will be controlled such that the geomembrane is protected at all times 
against potential damage. 

The Installer will log all data and information for the above requirements including, at a 
minimum, operating temperatures of hot air spot welding devices used on the job site. 

4.3.4 Trial Welds 

Trial welds will be made on fragment pieces of geomembrane to document that welding 
conditions are adequate. Such trial welds will be made at the beginning of each welding 
period for each welding apparatus used that day. Per ASTM D-4437, trial welds will be at 
least 10 feet long and made under the same conditions as actual welds. 

The trial welds will first be examined for squeeze-out, footprint, pressure, and general 
appearance by the Installer. Two adjoining specimens, each two (2) inches, will he cut from 
the trial weld sample by the Installer. The Installer will subject the specimens to a field Film 
Tearing Bond peel test. At least three (3) specimens must pass in peel and one (1) in shear 
to be deemed an acceptable trial weld for a given welding device and operator. 

The break is Film Tearing Bond and the following minimum values must be attained: 

Shear Strength 
Peel Adhesion 
(dual hot wedge fusion weld) 
Peel Adhesion 
(extrusion fillet weld) 
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The welding apparatus and welding technique will be adjusted as necessary if a specimen fails. 
If the weld fails any of these examinations, it will be repeated until satisfactory welds are 
obtained. A field tensiometer will be employed for such testing having the following 
specifications: 

1. Load range of 0-500 lbs. 
2. Preset 2" or 20" per minute. 
3. Digital readout in 5 lb increments. 
4. A peak-hold function. 
5. 110 volt, 3 amps. 

A sample from each test weld must be retained and labeled with the date, ambient 
temperature, number of welding unit, welder, and a pass or fail description. One half of the 
sample must be given to the FMLI and the other shall be retained by Ford. 

4.3.5 Weld Preparation 

The following conditions will be met for welds covered by this plan: 

1. Prior to welding, the weld area is clean and free of moisture, dust, dirt, debris of any kind, 
and foreign material. 

2. If grinding of a weld-overlap is required, the grinding process will be completed in 
accordance with the Installer's QNQC Plan and within one (I) hour of the welding 
operation in a way that will not damage the geomembrane or cause excessive striation of 
the geomembrane surface. 

3. Welds will be aligned so as to minimize the number of wrinkles and "fishmouths". 

4.3.6 General Welding Procedures 

Unless otherwise specified, the general welding procedures to be used by the Installer for each 
of the geomembrane installations covered by this plan will be as follows: 

1. For fusion welding, a movable/temporary protective layer of plastic may be required to be 
placed directly below each overlap to be welded. This should prevent any moisture buildup 
between the sheets to be welded. 

2. If required, a firm substrate will be used to achieve proper support for welding. 

3. Fishmouths or wrinkles at the weld overlaps will be cut along the ridge of the wrinkle in 
order to achieve a flat overlap. The cut fishmouths or wrinkles will be welded, and any 
portion where the overlap is inadequate will be repaired with an oval patch or a patch of 
the same geomembrane (including thickness) extending a minimum of six (6) inches beyond 
the cut in all directions. 

4. If welding operations are to be conducted at night, adequate illumination will be provided 
by the Installer. 
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5. Welding will be done under conditions which will minimize or eliminate overlap heads, beads on top of beads, and sharp creases on the bottom of welds. 

6. Welding on horizontal surfaces must commence in an effort to reduce wrinkles and fishmouths at the weld interface. Welding will extend to the outside edge of panels. 

4.4 Non-Destructive Testing 

The entire length of each weld will be nondestructively tested using one of the methods described in this section. The integrity of the welds will be determined by nondestructive testing methods; testing must be done as welding progresses. Weld strengths will be determined by destructive testing methods that are described in Section 4.5. Failure of any of the nondestructive tests will require the repair of the failed section in accordance with the procedures outlined in Section 3.4. 

Nondestructive testing, as described in this section will be performed on welds for all geomembrane installations covered by this plan. The air pressure testing method, described in Section 4.4.2, is applicable only to dual hot wedge welds and cannot be used on fillet extrusion welds. The Installer will perform the following: 

1. Perform, or observe, all nondestructive weld testing and examine all welds for squeeze-out, footprint, pressure, and general appearance. Failure of these criteria will be deemed a failed weld, and repair or reconstruction will be required. 

2. Document location, date, test unit number, name of tester, and outcome of all nondestructive testing. 

3. Inform the CQA Officer or his representative of any required repairs, and perform them. 

Determination of test results will be handled in accordance with the provisions of Section 4.5.5. 

4.4.1 Vacuum Box Te.~t 

Vacuum box testing equipment will meet the following minimum standards for use at the APCM L>ndfill: 

1. A five-sided vacuum box with an open bottom, a clear viewing panel on top, and a pliable gasket attached to the bottom. 

2. A steel vacuum tank and pump assembly equipped with a pressure controller and with pipe connections capable of maintaining a vacuum of 26 inches of Hg. 

3. A vacuum gauge on the tank with an operating range of 0 to 30 inches of vacuum, and a vacuum gauge on the vacuum box with an operating range of 0 to 20 inches of vacuum. 



The following procedure will be used in performing the vacuum box test: 

1. Welds to be tested will be clean and free of soil and foreign objects which might prohibit 
formation of a good seal between the vacuum chamber and the geomembrane. 

2. Energize the vacuum pump and reduce the tank pressure to approximately 24 inches (Hg) 
vacuum. 

3. Wet a strip of geomembrane approximately twice the size of the vacuum box with a 
nonalkaline soapy solution. 

4. Place and center the vacuum box with the gasket in contact with the geomembrane surface 
over the wetted area of the weld. 

5. Applying a normal force to the top of the vacuum box, close the bleed valve and open· the 
vacuum valve. Check to make certain that a tight seal is created between the 
geomembrane and the vacuum box. A minimum of five (5) inches of vacuum will he 
applied for testing, with a maximum testing pressure of ten (10) inches of vacuum. 

6. With the vacuum drawn, examine the geomembrane weld (through the viewing port) for 
bubbles resulting from the flow of air through the weld. 

7. Remove the vacuum box by first closing the vacuum valve and opening the bleed valve. 
Proceed to step 8 if bubbles appear in Step 6. If no bubbles appear in step 6, then 
proceed directly to step 9. 

8. If bubbles appear through the geomembrane, the defective area will be marked with an 
appropriate device for repair, in accordance with the provisions of Section 3.4.2. 

9. Move the vacuum box along the weld to be tested, overlapping the previously tested area 
by no less than three inches. 

4.4.2 Air Pressure Testing 

The following test procedures are applicable only to dual hot wedge welds. The equipment 
for performing the test should meet the following minimum requirements: 

1. An air compressor equipped with a pressure gauge and regulator capable of producing and 
sustaining a pressure between 25 to 30 psig, and mounted on a cushion to protect the 
geomembrane surface. 

2. Fittings, rubber hose, valves, etc. to operate the equipment and a sharp hollow needle, or 
other approved pressure feed device. Air pressure testing will be performed in accordance 
with the following procedure: 



1. Seal both ends of the weld to be tested. 
u. Insert needle or other approved pressure feed device into the air space between the 

welds. 
111. Energize the air compressor to a pressure of 25-30 psig. Close the valve and sustain 

the pressure for approximately five minutes. 
iv. If after five minutes pressure loss exceeds 2 psig or if the pressure does not stabilize 

within the five-minute period, the weld is deemed a failure and the leak will be 
located by using the vacuum box method described in Section 4.4.2. 

v. If pressure loss does not exceed 2 psig, then proceed to the next weld for testing. 

4.5 Destructive Testing 

Destructive weld testing will be performed on welds for the liner. Destructive weld testing is performed to determine the strength of the weld in both shear and peel failure modes. The 
Installer will test weld samples and verbally transmit results to the CQA Officer within 24 
hours after receipt of samples. Written results will be forwarded to the CQA Officer within 
48 hours of the receipt of the sample. All samples for testing will be sent by overnight delivery 
service by the Installer to the laboratory. 

4.5.1 Location and Sampling Frequency 

The CQA Officer will select locations to cut weld samples for laboratory testing. Selection of 
such locations may be prompted by suspicion of excess crystallinity, contamination, offset welds, or any other potential causes of an imperfect weld. 

The minimum frequency of sample collection will be one test location per every 500 lineal feet 
of weld length. This minimum frequency is to be taken as an average for the entire disposal 
cell. 

4.5.2 Sampling Procedure 

The Installer will cut samples, at intervals identified above, for both field and laboratory 
destructive testing. Samples will be cut by the Installer as welding progresses. For each 
sample location, the Installer will document and perform the following: 

1. Assign a sample number and mark accordingly. 

2. Record sample location on panel layout drawing. 

3. Record the reason for collecting the sample by sample number (e.g., as pan of statistical 
testing program, suspicious weld, etc.). 

4. Note on the sample, for the peel test, which geomembrane is the top and which is the 
bottom with respect to welds performed using dual hot wedge fusion weld techniques. 

The laboratory sample will be sixteen (16) inches wide by thirty-six (36) inches long with the 
weld centered lengthwise. The sample will be cut by the Installer into three parts and 
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distributed as follows: 

1. A 16-inch by 12-inch sample will be cut and retained by the Installer. 

2. A 16-inch by 12-inch sample will be cut and given to the CQA Officer for record storage. 

3. A 16-inch by 12-inch sample will be cut and transmitted to the Installer's laboratory. 

All holes cut into the geomembrane resulting from destructive weld sampling will be 
immediately repaired by the Installer in accordance with the repair procedures described in 
Section 3.4. The integrity (non-destructive testing) of the new weld in the repaired area will 
be tested in accordance with the requirements of Section 4.3.5. 

4.5.3 Laboratory Test Methods 

Laboratory testing of the weld samples described in Section 4.5.2 will be performed by the 
Installer or by a laboratory contracted by the Installer. Samples cut out from production welds 
will be evaluated in general accordance with ASTM 0413 methodology, which stipulates that 
at least five (5) specimens will be tested in shear and five (5) specimens will be tested in peel. 
Samples will be cut in alternating order (e.g., shear, peel, shear, peel, etc.) and should also be 
tested in the order of cutting, to determine if any trend in weld quality along the length of the 
sample exists. All specimens will be cut in one-inch wide strips to ensure that the weld does 
not exceed the test gauge length of the specimen. Four ( 4) of the five (5) replicate test results 
must pass. 

The following tests will be performed on each weld sample submitted to the Installer: 

1. Shear maximum le!Lrinn is the load per unit width of a one-inch-wide specimen expressed 
in pounds per inch of width, in accordance with ASTM 03083, using the samples described 
above. Tests will be conducted on five specimens. 

2. Shear elongatinn at break is the extension at break expressed as a percentage of the initial 
distance between the edge of the fused track and the nearer grip. This distance should be 
the same on both sides of the weld and is usually one (1) inch. No referenced ASTM test 
exists for this procedure as defined; however, the specimen will be elongated to a maximum 
of 100 percent with any failures of individual specimens noted. For specimens that fail 
below 50 percent elongation, the value that failure occurred at will be noted on the results. 

3. Peel maximum teiLrion is the maximum load per unit width of specimen recorded during 
the peel test in accordance with ASTM 0413. 

4. Peel weld separation estimates the area of weld interface separation expressed as a 
percentage of the original area. 

In addition, for both the weld shear and peel tension tests, an indication will be given for each 
specimen tested which defines the locus of the failure. The loci will be defined by using the 
following designations (for unsupported geomembranes): 



T Break occurs in the upper geomembrane 
B Break occurs in the lower geomembrane 
G Break occurs in the geomembrane when the upper and lower geomembrane 

cannot be identified 
P Complete peel separation occurs 

Note: T11e P may be followed by another desi[pUZiion if the specimen does not peel completely. For example, PB would indicate some peel separation followed by a break in the bottom geomembrane. • 

For welds made with dual hot wedge (or fusion) type welds, the peel parameters will be presented for both tracks. Figures for the track closer to the edge of the bottom sheet (f) will be reported first and are followed by figures for the track closer to the edge of the top sheet ( 0). This applies only to samples received from field installations when the top and bottom sheets can be clearly identified. 

For the weld shear tests, specimens should be inserted in the test machine with gauge lengths of two inches between each edge of the weld and the adjacent grip. The cross head speed will be two inches per minute for conventional medium and high density polyethylene. Parameters monitored during the test will be load and crosshead displacement. The test may be terminated when the crosshead has moved two inches. 

For the peel tests, specimens will be inserted in the tensile machine so the grips are no closer than one inch to the edge of the weld. The grips may be closer than one inch only if there is insufficient material to allow insertion at this setting. All weld peel specimens will be tested at a two-inch-per-minute crosshead speed. 

For shear tests the following values, along with mean and standard deviation where appropriate, will be reported for each specimen tested: 

1. Specimen thickness in mils 

2. Maximum tension in pounds per inch 

3. Elongation at break indicating at what percentage the specimens failed (up to a tested maximum of 100) 

4. The locus of failure .using the above designations. For peel tests, the following values, along with mean and standard deviation where appropriate, will be reported for each specimen tested: 

1. Specimen thickness in mils 
11. Maximum tens1on in pounds per inch 
111. Weld separation expressed as percent of original weld area 
1v. Locus of failure 



4.5.4 Role of Testing Laboratories 

The Installer will be responsible for performing the tests on the destructive test samples as 
described in Section 4.5.3. Results of tests performed will be reported to the CQA Officer. 

Retesting of welds, because of failure to meet any or all of the specifications of Section 4.5.3, 
can only be authorized by the CQA Officer. 

4.5.5 Procedures For Determining Weld Test Failures 

The procedures described in this section apply to the testing procedures defined in Sections 
4.4 and 4.5 of this document. Procedures for repairing failed welds are described in Section 4.2.4 of this document. 

Any weld that shows a discontinuity as the result of the non-destructive testing method 
described in Section 4.4 will be deemed as having failed. The boundaries of the failed weld are subject to the procedure descnbed below. 

Results from the shear and peel tests described in Section 4.5.3 will be evaluated by the 
criteria tabulated in Table 4-1, which are based on the values for material properties for yield 
stress from Table 5 (for HDPE type geomembranes) of the National Sanitation Foundation 
document "Standard Number 54- Flexible Membrane Liners" (1990 Revision). Note: Yield 
stress of the base geomembrane is considered a more representative criterion than bonded weld 
strength. All of the criteria in Table 4-1 must be met for the weld to be deemed acceptable. 

The Installer has the following two options in determining the repair boundary whenever a 
weld has failed either nondestructive testing (Section 4.4) or field/laboratory destructive testing 
(Section 4.5): 

1. The weld can be reconstructed between any two previously tested locations having welds 
that passed. 

2. The Installer can trace the welding path to an intermediate location at least ten feet from 
the point of the failed test in each direction and perform field tests at these intermediate 
locations. If the field test results are acceptable, then full laboratory samples are taken and 
tested. If the laboratory tests are acceptable, then the weld is reconstructed between these 
intermediate locations. If either sample fails, then the process is repeated until acceptable 
weld tests have been performed in both directions away from the original failed sample 
location. All retesting of welds, in accordance with this procedure, will use the sampling 
methodology described in Section 4.5.2 of this document. 

All acceptable welds must be bounded by two locations from which samples passing Installer 
destructive tests have been taken. In cases exceeding 150 feet of reconstructed weld, an 
additional sample taken from the reconstructed zone must pass destructive weld testing. 

The Installer will be responsible for documenting all actions, including test results submitted 
by the Installer, taken in conjunction with weld testing. The Installer will also be responsible 
for keeping the CQA Officer informed on weld testing results and welding progress. 
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TABLE 4-1 
80-Mll.. GEOMEMBRANE WELD ACCEPTANCE SPECIFICATIONS 

Number of Minimum 
Specimens Type of Value for Propem per Test Units Criterion Value S~imen 

Shear Strength 5 ppi width Average1 >160 !55 

Shear Elongation 5 % Minimum 50 50 

Peel Strength 5 ppi width Average1 >128(104)• 115(87)' 

Peel Separation 5 %" Maximum lOb N/A 

1 Expressed as the arithmetic mean. 

'Expressed as an estimate of the percent of area of seam interface separation. 

bNo single specimen can have an estimated separation of greater than 10%. 

'Value in parenthesis represents value for extrusion fillet weld. 
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APPBlll>IX A 

PLAT!: 1 

CBLL II SBCOIIDARY LIJIBR COKPAC'l'BD CLAY UQUIRBMB!I'l'S 

1. Permeability 

Coefficient of Permeability (K) S 1 x 10"6 cm;sec 

2. Dry Density 

Dry Density ~ 90% of the maximum dry density as determined by the Modified Proctor Compaction Test (ASTM D-1557). 

3. Moisture content 

Moisture content ranges from optimum moisture content to 5% higher than optimum moisture content determined by the Modified Proctor Compaction Test (ASTM D-1557). 

4. Undrained Shear Strength 

Undrained Shear Strength ~ 1500 psf 



1. 1 DESCRIPTION 

1.1.1 

1.1.2 

The Contractor shall develop and implement a detailed written Health and Safety Plan for the Work. The information requirements and guidelines contained in this section will be used as the basis for the contractor's Health and Safety Plan. The responsibility for development, implementation and enforcement of the Health and Safety Plan lies solely with the Contractor. 

The Contractor shall develop and implement all necessary precautions for the safety of, and provide the necessary protection to prevent damage, injury or loss to: 

All employees and subcontractors participating in performance of the Work. 

All components of the Work, and materials to be used or incorporated in the Work, and any equipment to be employed in the execution of the work, whether on or off site. 

Other property on or adjacent to the project site including trees, shrubs, lawns, sidewalks, pavements, roadways, structures and utilities not designated for removal, relocation, or replacement in the course of construction. 

1.2 WORK NOT INCLUDED 

1. 2.1 

1. 2. 2 

The Contractor is not responsible for development and implementation of Health and Safety Criteria for owner personnel, contractors working under separate contract(s) or any other personnel not employed or contracted by the Contractor to perform the Work. 
The contractor shall not deviate from his Health and Safety Plan unless otherwise authorized by the owner. 
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PART 2: SPBCIAL COIIDITIONS 

2 . 1 RELATED INFORMATION 

All work and materials shall be in accordance with the approved Health and Safety Plan. 

2.2 SUBMISSION OF PLAN 

2. 2.1 Upon receipt of the Notice of Contract Award, the Contractor shall submit his Health and Safety Plan to the OWner within seven (7) days of the date of contract award. The Plan shall be signed and dated by the Contractor. 

2. 2. 2 The OWner will review the Contractor's Health and Safety Plan and will transmit his comments to the Contractor. It will be the responsibility of the Contractor to incorporate the OWner's comments into the Health and Safety Plan prior to initiating site work. The Contractor will not be permitted to initiate site work until said comments have been incorporated into the Plan. The approval of the Health and Safety Plan indicates only that the Plan complies with the requirements of this specification and standard plant procedures. It does not imply that all procedures are suitable for the required work. suitability of the plan for the work is the responsibility of the Contractor. 

PART 3: CONTBNT UD DIPLBHBNTATION 01' DALTB UD SUBTY PLA!f 

3 . 1 CONTENT OF HEALTH AND SAFETY PLAN 

3.3.1 The contractor shall prepare a written Health and Safety Plan which is applicable to all components of the Work. The plan shall be based upon the requirements and guidelines described herein. The Contractor's Health and Safety Plan will apply to all contractor and Subcontractor personnel. The Contractor may include additional information as appropriate, and utilize any format provided it is neat, clean and complete. 

The Contractor shall develop and implement his own Health and Safety Plan that meets, as a minimum, the requirements of: 
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occupational Safety and Health Administration (OSHA) Standards and Regulations contained in Title 29, Code of Federal Regulations, Parts 1910 and 1926 (29 CFR 1910 and 1926). 

United 
(USEPA) 
Revised 

States Environmental Protection Agency Interim Standard Operating Guidelines, September, 1982. 

Safety and Occupational Health Document "Requirement• for Hazardous Waste Sites Remedial Action Circular 385-1-192•. 

In addition, the plan must specify or describe at a minimum, the following information: 
Responsibilities of the Contractor and his/her Health and Safety Coordinator. The name of the Health and Safety Coordinator shall be provided along with his/her qualifications for the position. 

"The description of the work and its component activities and tasks. The Contractor shall refer to the Job Specification for details regarding the scope of work. 

Hazard evaluation, including discussion of potential hazards involved with the Work including physical hazards such as, but not limited to, personnel injury, subsidence, noise and natural disasters as well as chemical hazards associated with the waste materials known or suspected in conjunction with the Work. 

Safe work practices and preventive measures to be taken or implemented for each of the potential hazards identified. 

A discussion of proposed environmental and personnel monitoring. 

Personnel protection requirements for specific work areas or specific activities or tasks. These procedures should specify protocol for upgrading the level of personnel protection and environmental or industrial hygiene monitoring to assure personnel safety. The Contractor shall supply all personnel protective equipment, air monitoring instruments, analyses and other safetyrelated aquipment or instruments necessary to 
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continue work in the event of upgraded levels of personnel protection. 

Personnel and equipment decontamination procedures. 

Training requirements for personnel utilizing personal protective equipment. The Contractor shall provide 40 hours of classroom training supplemented with on-the-job training as required by OSHA in 29 CFR 1910.120 !or all personnel who will be working on site prior to their initiating on-site work. Additionally, the Contractor 1 s supervisory personnel shall receive an additional 8 hours of training. The Contractor 1 s training curriculum should include, at a minimum, the following topics: 

Chemical Hazards 

Physical Hazards 

Potential !or Exposure on Site 

Levels of Protection 

Decontamination Procedures 

Emergency Procedures/Telephone Numbers 

Hospital/Infirmary Directions 

Health and Safety Chain-of-Command 

Respiratory Checkout 

Fit Tests 

Personnel assigned to the Work or, as appropriate, to specific activities or tasks. 

Requirements !or medical monitoring of site personnel. The Contractor shall use the services of an occupational physician to perform the medical monitoring and surveillance protocol specified in the Health and Safety Recommendations subsection of this technical standard. The contractor shall submit to the OWner a statement !rom the occupational physician performing the medical monitoring certifying that the subject employees have the physical ability to perform 
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their assignments 
protection. 

while using respiratory 

Responsibility and procedures for notifying/contacting emergency personnel. 
Procedures for emergency situation assessment, control procedures, emergency equipment, and personnel evacuation. 

Procedures for post-emergency measure including storage, treatment and disposal of hazardous substances, and emergency equipment maintenance, and documentation of emergency events. 
Weekly safety logs and closeout safety report to be maintained by the Contractor. 

The contractor shall provide the Contract Administrator with five (5) copies of the final version of the Health and Safety Plan accompanied by a transmittal letter signed and dated by the contractor. All contractor and Subcontractor personnel shall be required to read and initial the approved Health and Safety Plan. The attached OSHA Job Safety and Health Protection Bulletin shall also be posted at the site along with listings of Emergency contact phone numbers. 

PUT 4: RBVISIOHS TO UALTJI U'D SAI'BTY PUll 

4.1 If at any time during the execution of the Work, the Contractor or Owner determines that the Contractor's Health and Safety Plan does not adequately address the nature or scope of any site-specific hazards or conditions, the Contractor shall revise his/her Health and Safety Plan. The revisions will encompass all work remaining to be done. Specifically, these provisions will apply in the event substantial amounts of hazardous substances or hazardous wastes are encountered at any time during the execution of the Work. 
4.2 The contractor shall review and, as appropriate, revise and modify his/her Health and Safety Plan if any hazardous substances or hazardous wastes are encountered during execution of the Work. The revisions shall include, but are not limited to, the following: 

A description of any new or additional activities, or any re-ordering of the Work, as a result of the presence of hazardous substances or hazardous wastes. 
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A detailed description of any new or additional hazards posed by the hazardous substances present including toxicity, reactivity, radioactivity, corrosivity and biological activity. Specifically, the revisions will include a discussion regarding the nature and extent of these hazards, the potential routes of worker exposure and symptoms of acute and chronic exposure. 
Additional preventive measures including work zone delineation and site access controls as well a personnel and equipment decontamination. The plan will include a map or sketch of the work site showing work zones including support, personnel and vehicle decontamination areas and the exclusion zones. 

Any revised emergency or post-emergency measures or procedures. 

4.3 The Contractor shall submit his/her revised Health and Safety Plan to the OWner at least five (5) working days prior to commencing work in areas suspected of containing hazardous substances or hazardous wastes. The revised plan will be accompanied by a transmittal letter siqned and dated by the contractor. 

4. 4 The owner will expeditiously review the revised Health and Safety Plan submitted by the contractor, and transmit his comments to the Contractor. The Contractor shall incorporate these comments into the plan. The contractor shall provide copies of the revised Health and Safety Plan accompanied by a transmittal letter to the OWner. 
4.5 The Contractor shall remove any and all obsolete versions of the Health and Safety Plan !rom circulation throughout the project site. The Contractor shall maintain at least one copy of the previous version on file with the project records. 

PART 5: UALTB .um SUBTY COORDIBTIO• 

5 .l The Contractor must provide an on-site Health and Safety coordinator during all activities, appropriately trained and certified for supervisory responsibility in health and safety protection. An alternate Health and Safety Coordinator, with appropriate training, must be designated to serve when the Health and Safety Coordinator is not on site. The Health and Safety Coordinator shall be on site at all times when work is in progress. 
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5.2 It shall be the responsibility of the Contractor's site Health and Safety coordinator to ensure that all health and safety requirements are implemented per the approved Health and Safety Plan. The Coordinator will have control over the safe execution of the Contract while in progress. Should for any reason it be determined that the working conditions are unsafe, the Coordinator, at hisjher discretion, can terminate the Work. The Coordinator is charged with personnel decontamination and emergency response measures. 

The Health and Safety Coordinator will have the authority to act on all health and safety issues and matters, and to establish new controls, procedures or facilities as needed. If the OWner determines that the Contractor's Health and Safety Coordinator is not providing adequate health and safety controls, the Contractor shall provide alternate personnel subject to the approval of the OWner to serve as Health and Safety coordinator. 

5. 3 The Health and Safety Coordinator shall meet the following minimum qualification requirements: 

Experience in preparation of Health and Safety Plans which have been approved and implemented at hazardous waste sites. 

Minimum of six (6) months experience in monitoring worker safety and occupational exposure at site investigations or clean-ups involving hazardous materials or hazardous wastes. 

Minimum of twenty-four (24) hours work in Level c personal protective equipment. 

sound working knowledge of Federal and State occupational safety and health regulations, including general construction standards. 

Current certification by the American Red cross (or other equivalent) in basic first aid and cardiopulmonary resuscitation. 

Forty (40) hours of classroom training plus an addition eight (8) hours of classroom training for supervisory personnel as required by 29 CFR 1910.120. In the event the Health and Safety Coordinator's initial training was provided over one (1) year prior to site Work, the Health and Safety coordinator must also have an additional eight (8) hours of refresher training. 
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PART I 1 UCOJC:KBJII)A'l'IOif8 J'OR IXP'·'!MJ!If'l'IIfG DAI.'l'JI AX!) 8AJ'B'l'Y PLAir 

6.1 GENERAL 

The guidelines provided herein address implementation of personnel protection during operations associated with the Work. These recommendations are intended to serve as guidance for preparation and execution of a Health and Safety Plan by the Contractor only and cannot be used as a workinq document for field use. The Contractor must prepare his own Health and Safety Plan for implementation by the contractor's personnel that meets requirements specified herein by appropriate government agencies. 

6. 2 CONTRACTOR'S RESPONSIBILITY 

Specifications/guidance presented herein are in addition to or an amplification of procedures and requirements of regulations and documents referenced earlier. 

Should any unforeseen or site safety-related factor, hazard, or condition become evident durinq the performance of work at the site, it shall be the Contractor's responsibility to brinq such to the attention of the Owner both verbally and in writinq as quickly as possible for resolution. In the interim, the Contractor shall take prudent action to establish and maintain safe working conditions and to safeguard employees, the public and the environment in accordance with the Contractor's Health and Safety Plan. 

Should the Contractor seek relief from, or substitution for any portion or provision of his/her Health and Safety Plan, such relief or substitution shall be requested of the Owner in writing, and if approved, authorized in writing. 
Any disregard for the provisions of said Health and Safety Plan shall be deemed just and sufficient cause for termination of the contract without compromise or prejudice to the rights of the contractor. 

6.3 PERSONNEL PROTECTION EQUIPMENT 

6.3.1 Contractors's Responsibility 

The Contractor shall be required to supply and maintain protective clothing and equipment necessary for his personnel. Such protective clothing and equipment must be in accordance with specifications in the contractor's Health and Safety Plan and 
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6.3.2 

6.3.3 

approved by the contractor's site Health and Safety Coordinator prior to use at the site. The contractor's site Health and Safety coordinator is responsible for monitoring conditions at the work site and making determinations as to the necessary for upgrading or modifying the level of protective equipment. 

Contingency Equipment 

Adequate supplies of Level D personnel protective equipment should be maintained on site to outfit a contingency response team. 

In addition, sufficient quantities of Level c protective equipment should be maintained on-site to outfit a contingency response team. 
Monitoring Instruments 

For the possible presence of organic solvents, both non-specific organic monitors and combustible gas indicators (CGI) should be used to determine immediate hazard to workers. The CGI will indicate potential evolution of methane or other combustible gases. Accordingly, the Contractor's Health and Safety Plan shall establish the appropriate monitoring equipment for use in measuring the presence of specific organics along with the threshold limit value and maximum exposure concentration for each organic compound. 
Additionally, oxygen concentration meters should be used to determine the adequacy of atmospheres in confined areas. Sulfide qas indicators should be used to identify hazardous concentrations of sulfide that may escape olfactory detection. 
It is recommended that the contractor's Health and Safety Plan list the atmospheric hazard action level and respect! ve response action for each proposed monitoring instrument. 

Regarding the presence of inorganic compounds (e.g., metals), the Contractor's Health and Safety Plan should specify the possible hazards (e.g., creation and dispersion of dust) , methods for measuring these hazards and corresponding response actions. 
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6.4 DECONTAMINATION 

6.4.1 

6.4.2 

PART 7: 

Personnel Decontamination 

Operations in Level D require no specific exclusion zone or support zone. However it is recommended that the Contractor's Health and Safety Plan include provisions for controlled inqress;eqress and cleaning/decontamination of personnel and equipment tor the major work areas. Operations in Level c protective equipment require the establishment or a contaminated (exclusion) zone and a support zone, with personnel leaving the exclusion zone underqoinq decontamination in the contamination reduction zone prior to entering the support zone. While the specific arrangement of the various zones will depend in part upon the work operations, the prevailinq wind direction should be deterained to ensure the reduction and support zones are upwind of the Work as much as possible. 

The decontaaination process consists of sequential washing and/or removal of contaminated articles of clothinq. 

Equipment Decontamination 

Samplinq equipment should be decontaminated by washing in appropriate · solutions (soap) and rinsing in distilled water. Rinsates shall be collected for appropriate disposal. 

Oecontaaination of earthwork equipment will be required when it is r-oved froa tbe exclusion zone. Level 8 decontaaination procedures are essentially similar, with the addition of SCBA removed before station II or tank replac .. ent at Station 9. Rinsates .froa decontamination shall be collected in drums or tanks at the decontaaination site for disposal . 

7. 1 RESPONSIBILITY 

All person~el workinq at the site must participate in a medical surveillance proqram. The Contractor is responsible for 
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providing the medical surveillance proqram for his/her employees. 

7.2 INITIAL MEDICAL EXAMINATION 

The Contractor shall use the services of an occupational physician to provide the medical examinations and surveillance specified herein. The name of the physician and evidence of examination of all Subcontractor personnel shall be provided to the contractor prior to assiqning these personnel on site. All such evidence, for both the contractor and all subcontractors, shall be submitted to the OWner for approval prior to assignment of personnel. The physician will certify that the individual has the physical ability to perform his work assignment using respiratory protective devices. 
Medical surveillance protocol is the physician's responsibility, but shall meet the requirements of OSHA standard 29 CFR 1910 for all personnel. 

7. J PERIODIC SURVEILLANCE 

Periodic Surveillance examinations shall be performed: 
Annually for all employees participating in medical surveillance program. 

Following an acute overexposure to any toxic or hazardous material. 

Examination will be performed more frequently, if deemed necessary by specialists. 

7.4 SUBCONTRACTORS 

All subcontractors and their personnel are required to comply with the medical surveillance program. All Subcontractor personnel involved in the Work shall be provided with medical surveillance. The Contractor and all Subcontractors must demonstrate compliance with this requirement to the OWner. 
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PART 8 : PBJtBOIDIJlL TRAIIIIIIG 

8.1 RESPONSIBILITY 

The contractor is responsible for providing health and safety training to all contractor personnel assiqned to the site prior to their assignment to work on this project. 
All Subcontractors must also comply with the same training req~.~irements. 

8 • 2 TRAINING PROGRAM 

The health and safety orientation training will ensure compliance with the Health and Safety Plan and full "right-toknow" req~.~irements. The training program must consist of 40 hours of documented training for each person (48 hours for supervisors), and must meet the intent of the req~.~irements in 29 CFR, Part 1910.120. The topics listed earlier should be addressed. 

PART 9: BXBRGBIICY · COIITIIIGDCY DUUUS 

9. 1 EMERGENCY CONTACTS 

Primary emergency contacts to be utilized in the event of an emergency on site as part of the work are listed in Table 1. The Environmental coordinator or his/her appointed representative will serve as the primary contact and should be the first individual notified in the event of an emergency at the number listed below. The owner should be notified if the Environmental Coordinator cannot be reached. 
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9. 2 TRAVEL DIRECTIONS TO HOSPITALS 

Travel directions from the facility to nearby hospitals are as follows: 

TABLE 1 
PRIMARY EMERGENCY CONTACTS 

Contact 

center for Disease Control 
National Pesticide Center 
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Telephone No. 

(day) 404-329-3311 (niqht) 404-329-3644 

800-845-7633 


